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B nayxe nem yapckoeo nymu.
Eesxnuo
§ Vpox 1/1 g OCHOBHBIE TOHATUS MOJIEKYJIIPHOU ®U3UKH.
M3MEHEHHUE OFBEMA TEJIA IIPU HATPEBAHUU U OXJIAXKIEHUMU.

ITouemy BbIcoTa JiidesieBoii GalIHN MOXkKeT KoJiedaThesA B CyTKH Ha 12 caHTUMeTpOB?
L[EJIb YPOKA: Tlo3HaKOMHUTb YYEHUKOB C MPEAMETOM MOJEKYISIPHOU (UBHKH.

JlaTb ompeneneHue MOHSATHUM: MaKpPOCKONMMYECKOE TEJlO, aTOM, MOJEKYIa,
KOJINYECTBO BEIIIECTBA, MOJISIPHAsI Macca.

TUII YPOKA: koMOMHUPOBAHHBIH.

OBOPYJI[OBAHHUE: nBa mitatuBa, CTajabHasi IPOBOJIOKA, IPy3, UICTOUHHUK TOKA.
1IJIAH YPOKA: L

BcerynurensHas yacTh
Jlexums
3akperieHue

LN

4. 3ananue Ha TOM
I1. Yto MBI M3yUnIIU HA MTOCTETHEM YPOKE B MPOIIIOM YU4eOHOM To1y?

CeronHsi HAaUHEM 3HaKOMUTBCS C MOJIEKYJIAPHOI (pusukoi. [Ipexe Bcero, oTBeTUM
Ha Bompoc: «YUto um3yudaer mosekyispHas (usuka»? Kakue dusndeckue sBICHUS
u3ydaeT MoJeKkyisipHas ¢uszuka? SIBiaeHus, 00ycIoBICHHbIE TBIKEHUEM MOJEKY?!
IIpumepbl sBIEHUI: HarpeBaHue, KUIEHUE, WCIAPEHHE, IUIABIICHUE. JTU SIBICHUS
Ha3bIBAIOTCS TEIUIOBBIMH, TOCKOJIBKY O0YCIIOBJICHB H3BMEHEHUEM TEMIIEPaTypPhI TeEll.
Pduznyeckue 00bEKTbl, ¢ KOTOPbHIMH NPOMCXOAAT TeEIUIOBbIe SIBJICHUA: TIa3,
KHJAKOCTD, TBEPHOE TeJ10. OO0beKT MOJIEKYJISIPHOH (PU3MKH — BELIECTBO.
MHoroo0pa3ue TEIUIOBBIX SBJICHHMM W WX pPOJb B HaIled >XU3HH, 3aBUCHUMOCTH
CBOMCTB Tel OT TeMmIieparyphsl. [IpumMepsl: cBoMCTBa BOABI, OEIIOT0 U CEPOro OJIOBA,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT BHYTPEHHEW CTPYKTYpPHI. TEIUIOBBIC SBJICHUS U
MOJIyYEHUE COBPEMEHHBIX U HOBBIX MAaTEPUAJIOB B IPOMBIIIIEHHOCTH.
MouekyasipHass ¢u3MKa HM3y4aeT TeIJIOBble SIBJICHHS, a TAaKKe CBOMCTBA U
NOBeJleHHE BeleCTBA HA OCHOBE IMpPEICTABJCHUI O ero MOJEeKYJISAPHOM
crpoenun. Hauyném pabortate mo amroputmy. Ha OCHOBE SKCIIEpHMEHTOB BBEIEM
OCHOBHBIE TIOHSITHS, OOIINE I BCEH MOJIEKYJIIPHON (PUZUKH.
1. AToM — MeJbYalIIas 4acTh XUMH4YECKOIr0 3JIeMeHTa, HOCUTEIb €ro CBOMCTB.
3epHUCTOCTh (IUCKPETHOCTH) cTpoenust marepuu (118 paznuunsix atomoB u 118
3JIeMEHTOB (MOCTACIHUI 3eMeHT B Tabmuie MenaeneeBa — OraHecoH 1,09)).

Hamm MNpCaAKu CUrUTalIkd, 4YTO BCC COCTOUT M3 IIAATH 3JICMCHTOB - 3€MJIM, BOJAbI, OI'HA,

Bo3ayxa u 3upa. I19Th HAMHOTO TIpOIIlE CTa BOCEMHAIIATH !
C mex nop, Kaxk amombsl ObLaU COMmMeBOpPEeRbl, OHU
COXPAHAIOM C60€ COBEPUIEHCMBO 6 HYUCTle, Mepe U sece.
Maxceenn



Bo3moxxHpie KOMOMHAIMM aTOMOB  (CKOJIBKO BO3MOXKHBIX KOMOWHAIUN?).
MouiekyJbl OCTPOEHBbI M3 ABYX M 0ojiee aToMoOB. BemecrtBo MOCTPOEHO W3
aTOMOB U MOJIeKyJL. [Ipumepsl: renui, xKene3o, KUCI0poa, BOAA, CEpHAsI KUCIIOTA.

2. MoJiekya — MeJib4aiiliasi YacTHULA BelIeCTBA, COCTOSALIEr0 U3 ABYX M 0oJiee
aTomMoB. /[0 KakuX Op MOKHO JenuTh BeniecTtBo? [Ipumep ¢ nerneHnem pTyTH U
Boabl. KakoBbel Maccel MoyieKysl M aTOMOB? UMCIO XMMHYECKHX COEIUHEHUU,
HaWJICHHBIX B IMPUPOJE WM CHHTE3UPOBAHHBIX YEJIIOBEKOM, JIOCTUIJVIO IISITH
MUJIJTMOHOB.

OcHOBHBIE N0JIOKEHUS MOJIEKYJISIPHON QU3NKH:

e Bcé BemecTBo COCTOMT U3 YAaCTHL, MOJIEKYJ MJIH ATOMOB.
e MoJsiekyabl HAXOAATCH B OecIpepbIBHOM Xa0THYECKOM JBH/KCHUH.
e MoJsiekyabl B3aMMOJCHCTBYIOT APYT € APYIOM.

Jloka3aTeJibCTBA MEPBOr0 MOJOMKEHUsl: HWOHHBIM MHKpPOCKON (IO KaapaMm Jua-

¢unbpma), pacTekaHue Karii Maciia J10 moBepxHocTu Boabl. JJokazanu! Torma 6ynem

u3yyaTh CBOMCTBa 3TUX 4acTul. O0ocHOBaHusi BTOpOro mocrynaara. JAuddysus.

EcTph M Mexny MOJIEKYJIaMH TAHHOTO BEIIECTBA MPOMEXYTKU? MOTYT 1M MOJIEKYJIbI

OJIHOTO BEIECTBA MPOHHUKATh MeXAy Mojekynamu apyroro? Tarapckas Oaiika o

O00uke, KOTOPYIO 3alOJHWIA TPUXKIAbl — KaMHSAMHU, IeckoM, Bojoi. CmiiaBbl.

[IpucytcTBHe Meau B 30JI0T€ MpUAAET €My KpacHOBAThIM OTTEHOK, cepebpa —

3eJIEHOBAThIM, JKeJle3a — CHHEBATHIM, a Majuiaaus — Oypble U KOPUYHEBBIE OTTEHKHU.

Iloyemy TBepabIe Tesla U )KUAKOCTH HEe PACNIAAAIOTCS HA OTAeJIbHbIC MOJIEKYJIbI?

[Toyemy caumnaroTcs KyCKH TUIACTUIIMHA U HE CIIMIMAIOTCS KyCKH pa3ouToro crekia? A

€CJIM HarpeTh Kpasi 0CKOJIKOB? KOJb 4acTHUIbI BEIIECTBA MPUTITUBAIOTCS, TO MOYEMY

MEXy HUMU CYIIECTBYIOT IPOMEKYTKH U TPEIIUHbBI?

Jloka3zaTebCTBA TPEThEero MOJOKEHUS MOJIEKYJISIPHOM (U3MKHU: OMBITHI CO

CBUHLOBBIMM LWIMHAPAMH, CYIIECTBOBAHUE TBEPAOTO M IKUJIKOIO COCTOSSHUU

BEILIECTBA, IPUPOJA CUJI YIIPYTOCTU U TPEHUS.

JleMOHCTpanus paclIMpPEeHHUsl CTaJIbHOW IIPOBOJIOKH IMpPU NPONYCKAHWM II0 HEW

ANEKTPUUYECKOTO0 TOKAa. JTO SIBJICHUE HAJ0 Y4YUThIBaTh. [IpyM HarpeBaHUM Hapyx Has

AIEKTPOIPOBOJIKA AOJKHA ITIPOBUCATD.

Y4eT U UCNOoNb30BaAHUE TEIUIOBOTO PACIIMPEHUSA B TEXHMKE: IAPOIPOBOJBI, 3a30PBI

MEXKTy pelIbcaMH, PACIIMPEHUE MOCTOB, KEJI€300€TOH, OMMETAINIMYCCKIE TIJIACTUHBI.

HaumenbpnM pacimupenueM o0s1afaroT KBapleBoe ctekiio u uuBap (36% nuxens, 0,4% mapranua,
0,4% yriepona, OCTalbHOE XKeJe30 Mo4Th 64%).

I11. JTa6oparopnas padora Nel: «HaGuaroneHue u3MeHeHUs1 00beMa ra3a NpU HACPEeBAHUH M

oxnaxaeHnmw». O6opynosanue: IIpooupka ¢ npodkoi u TPyOKO#H, | No /i t°C | ¢, Mm

TepPMOMETP, CTAKaH ¢ BOJIO¥, ropsiuasi Boaa. 1.

Xoa paborer: 2.

3.




V. Bonpocwi:

1. Beppo nu ytBepxknaeHue: «YacTuipl rasa M >KUIKOCTH JBHXKYTCS, @ YaCTULbI
TBEPIOTO TEIA — HET»?

2. [louemy nud@y3ust B TBEpABIX TeaX NPOUCXOIUT MEIJIEHHEE, YEM B JKUJIKOCTSX, A
B KUJKOCTSIX MEJIJICHHEE, YeM B razax?

3. Uem 00BsICHUTH BO3pacTaHue CKOPOCTU AU (y31Un ¢ MOBBIILIEHUEM TEMIIEPATYPhI?

4. CKOpOCTb JIBH>KEHHSI MOJIEKYJI Ta3a MpU OOBIYHBIX YCIOBUSAX U3MEPSIETCS COTHAMU
MeTpoB B cekyHny. llouemy ke mpouecc qud@dy3un nporucxoauT CpaBHUTEIHHO
MEJJIEHHO?

5. [louemy Ham Jerde OTKpPBITH KPBILIKY, CIWIIKOM IJIOTHO CHUJASILYI0 Ha OaHke
C BapeHbeM, [IOMECTHUB €€ MO/ CTPYIO ropsiueil BoJoN u3 KpaHa?

6. MetammyecKkui mapuK, TPOXOAAIINN CKBO3b METAJNINYECKOE KOJIBLIO, 3aCTPEBACT
B HEM, €CJIM IIAPUK HarpeTb. YTO MpOU30MJIET, €CIIM HArPeTh HE IAPHK, a KOJIbLIO?

7. [Touemy B >kene300€TOHE MPU HArpeBaHUU U OXJIAXKJACHUU OETOH HE OTAEISIETCS OT
xenesa?

3aoaua: Bo ckonbko pa3 s610k0 Maccoi 200 r Tskenee aroma Boaoposa’?

V. TBopueckue TOMaIIHUE 3aJaHUs:
1. IIponabmronate U onucaTh siBJieHUe TUGPy3un.
2. Ilpmn 0°C otMepero 500 M amoMuHHEBOW MpoBOJOKH. Kakoit OymeT ajmwHa MPOBOJIOKH TPHU
HOBBILIEHUU TeMIeparypsl 10 30°C?
3. CkoibpKO BOJBI MOKET abcopOupoBaTh (MOTJIOTHTH) Oymara (MMOCTPOUTh TpadUK MOTJIOMICHNUS).
CKoJIBKO BOJIBI TEpSIET MOKpas canderka 3a 20 Mun?

. CKoIbKO BpEeMEHHU TpeOyeTCsl ISl TOJTHOTO BBICHIXaHUS candeTku (1o TaHHbIM rpaduka)?

. Ecnu Ton1pKO 4TO CBapeHHOE SIMII0 OMYCTUTh B XOJIOJHYIO BOJIY, TO TIOTOM OHO JIETKO UM CTHTCS.
[Touemy?

6. HccrnenoBaTh M3MEHEHUE IUIOTHOCTH BOJIBI MpHU ee 3amep3aHuu. CTEKISHHYI0 TOHKOCTEHHYIO
OyThUIKy oObeMoM mopszka 0,25 1 Ha 1/4 3amoyiHMTE MOJKpanieHHOW BooH. BeraBbTe B Hee
PE3UHOBYIO TIPOOKY, Yepe3 OTBEPCTHE KOTOPOM IUIOTHO MPOMYCTHTE CTEKISIHHYIO TPYOKY Tak,
4TOOBI €€ HUKHUI KOHEll Kacascs BoJbl. UTO MPOUCXOAUT MpH HarpeBaHUM OyThUIKKU? OnuiuTe
BaIlli HAOMIOACHUS U OOBSICHUTE HX.

Ilosiesnass undopmauusa: M3-3a rno0anbHOrO MOTEIUIEHUS MOPCKas BOJAA OIPECHSETCS U ee

IUIOTHOCTh yMeHbIIaeTcs. B pesynbrare Termuas Bojga [onbderpuma, oXiakaasich B CEBEPHBIX

IMPOTaX, HE OIMYCKaeTCsl Ha IIyOMHY, YTOOBI MOCe 3TOro BepHYyThCs B HOxHYI0 ATiHaHTHIy, Kak

3TO MPOUCXOAMIIO THICSYH JIET MOAPAL. DTO MPUBOIUT K YMEHBIICHUIO MOIIHOCTH ["onbderpuma u

K nmoxosoganuio B EBpore.

Myopocms — 3mo co80KYynHOCHb UCMUH, 00OLIMbIX YMOM, HAOIIOOEHUEeM U

o1 b~

ONnvlmomM NPUTIOIHCEHHBIX K HCUZHU, — IMO 2APMOHUA uoeu ¢ HCU3HbIO.

U.A. I'onuapos
L Ypox 2/2 BHYTPEHHSASA DOHEPTUSA. KOJIMYECTBO TEIIJIOTHI.

Yro Takoe Tenao?
LEJIb YPOKA: BBecTHM TOHSTHE «KOJIWYECTBO TEIUIOTHI». HaydwWTh ydamumxcs

ONpeAesiTh N3MEHEHHE BHYTPEHHEN SHEPTUM TeJa MPU €r0 HarPEBaHUH.
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TUII YPOKA: kxoMOMHUPOBaHHBIN.
OBbOPY]J[OBAHHE: »>neKkTpOIUINTKA, JBa BHYTPEHHUX CTaKaHa OT KaJOpUMETPA,
KEJIE3HbIM LWIMHAP M3 HaOopa Ten Uisl KaJoOpUMETpa, R
MEH3ypKa, TEPMOMETP DIICKTPUUECKHM. :
LIJIAH YPOKA:

m — macca reJia
BcerynurensHas yacte
Ormpoc
OObscHeHne
3akpemenue Baisad)”

5. 3amanne Ha TOM
Il. Onpoc dynnamenranbubiii: [IpuBeauTe H3BECTHBIE BaM JoOKaszaTelbCcTBa. 1.

f — ) — n3MEeHenne
TeMIepaTyphbl

e NS S

CymectBoBanusi Mojekyia. 2. TemioBoro nBmkeHuss Mojekyid. 3. BzaumoneicTBus

MOJIEKYII.

Bonpocwi:

1. 3aueM caxap pa3MeIIMBAIOT JIOXKEUKOW B CcTakaHe yasi uiu Kode?

2. I'me pnonbpiie coxpaHUT CBOM 00BEM BO3AYIIHBIM IIAPUK, HAMOJIHEHHBIN
BOJAOPOAOM: B XOJIOAHOM WJIM B TENJIOM NOMEUIEHUN?

3. TloueMy mecok MSTKHA?
IToyeMy KUAKOCTH IIJIOXO CXKMUMAEMBI?

o

Bpewms pazpymenust JIHK no nHeoOpaTtumoro coctostHusi coctasisieT 6,8 MIIH. JieT
IpU TEMIEpaType -5°C u Bcero 521 rox MIpU TeMIEepaType 13°C. [Touemy?
[louemy TOHKHMI CTakaH, B KOTOPBIA HAIWIIA TOpSYEd BOJBI, OCTAETCS LIEIBIM?
[Touemy MOCT COCTOUT U3 CEKIIMA, MKy KOTOPHIMU OCTABJISIOT Y3KHE 3a30PbI?
B kakoe Bpems rofia MOKHO OJTHUM U TEM e BEAPOM MPUHECTH OO0JIbIIE BOABI?

© ®© N o

[Ipu cuibHOM CHABIWMBAHUW JIBYX JKEJIE3HBIX JeTajed IPyr ¢ IpPyroM Jaxke B
XOJIOAHOM COCTOSIHUH yIaeTcs JOOUThCS UX MPOYHOTO coeauHeHus. [louemy?
3aoaua: 1 monb M0O0TO BemiecTBa coaepxut 6,02- 105 Mosekysa. KakoBa moria Obl
OBITH Macca OJTHOT'O MOJISI KOMapoB, €CJIM Macca OJJHOTO Komapa okoio 0,2 r?

I1l. JleMoHcTpalmusi majaeHusi CBHHIIOBOI'O IIapa Ha CTAIBHYIO ILIUTY.

[Ilap pocTuraer mIWTBL W OCTaHaBIMBaeTcs. Ero kuHeTwMdeckas u '7'0 En
MOTEHIMaJIbHAsl PHEPIUM paBHbl Hym0. Kyna neBanach MexaHUuyecKas
sHeprusi?! Mexannueckass »Heprusi InpeBparuiaach B Jpyryoo ¢opmy h l
sHepruu. Uto 3o 3a sHeprus? [Ipu yaape o miurty map OpUILIIOCHYIICS, a

Ha TIINIMTC OCTajJdaCb BMATHHA. Hpomouma z[e(bopMaupm ABYyX TCII.

V.EK

N3Mmepenune Temiepatypsl mmapa 1 MIMTHI MOCIE yaapa MOKaXeT HaMm, 4TO -
oHu Harpeiaucb. O yeMm 310 ToBOpUT? COCTOSIHHE T€l M3MEHUJIOCh — W3MEHHWJIACh
SHEPIrys YacTHIl, U3 KOTOPHIX COCTOAT Tefa. [Ipu HarpeBaHUM YBEIUYUIACH CPEIHSS
CKOPOCTh JBWIKCHHS U CPEIHSASA KUHETHYEcKas 3Heprus Mmojekyi. [Ipu nedopmaruun
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M3MEHWIOCh B3aUMHOE PACIOJIOKEHHE MOJIEKYJ — HM3MEHUJIach UX NMOTEHIHAJIbHAS
sHeprusa. Takum oOpa3oMm, MeXaHHUYecKas SHEpPrus Iapa IMepelnuia B 3HEPrulo
Monekyna. Emé B XX Beke yueHble yCTaHOBUIIU, YTO SHEPTUS HE UCUE3aET, OHA JIUIIb
MEPEXOJUT U3 OJHUX (POopM B Apyrue (Kak JAEHbIU U3 PYK B pyKH). B Kakyio HOBYIO
(dopMy 3HEprum nepeuia MeXxaHnueckasi SHeprusi CBUHIIOBOTO HIapuka?
Buyrpennsis JHeprusi (U) — cymMMa KHHETHYeCKOil JHEPruM 4YAacCTHII,
COCTABJISIIOIIMX TeJ0, IIKOC X NOTEHIMAJIbHAS JHEPIHUsl.

U :(EK1 +Ey +...+EKN)+(E,71 +E, +---+E17N)

JIrob6oe Teno mpu Jo0bIX YCIOBUSIX 00J1aJa€T BHYTPEHHEN SHEeprue.

BHyTpeHHssl 3HEprusi Tejia HE 3aBHCHUT OT MEXaHUYECKOI'o JBUKEHUS
TeJa U MOJIOKEHUS ITOrO TeJla OTHOCUTEIBHO JIPYTUX TEJ.

/IBa cnnocoda n3MeHeHUs1 BHYTPEeHHeil YJHepruu Teja:

1. CoBepieHue padoThl HAI TEJIOM.

2. Ilepegaya Tesry HEKOTOPOI'0 KOJINYECTBA TEIIOThI.

MO>XHO 11 U3MEPUTH pabOTy, KOTOPYIO BBl TPOM3BENH Haj Terom? Jla!
A=F-S, A=N - t.

3aBUCUMOCTh KOJMYECTBA TEILJIOTHI, MOJYYCHHOTO TEJIOM B PE3yJIbTaTe

TEIJI000MEHa, OT pojJia BellecTBa (IEMOHCTpalusi C BOJOH U

MOJCOJIHEUHBIM MACJIOM WJIK ¢ BoJou (150 ) 1 Kene3HbIM [UIUHIPOM).

UtoOb1 HarpeTh 1 Kr BOJBI Ha 1°C HeoOxomaumo 4200 J[>x xomudecTBa
TEIJIOTHI, a 1 KI JKeje3a Ha 1°C — 480 JIxk.

YaeabHas TEII0EMKOCTh BemecTBa (€C) — KOJIHYECTBO TEIJIOTHI,
HeoOxoaumMoe 1t HarpeBanns 1 kr Bemecrsa Ha 1°C.

Ennnnna yzensHoi tertoemkocti [¢] =[1x/(kr-°C)]. ‘fq
Kakoe u3 TBepabIX TeJl MMEET HAUOOJBIIYIO YACIbHYIO TeIIIOEMKOCTh -
(Tt ¢ = 4360 I[)K/(Kr-OC))? Kakas w3 XKuakocted wumeer

. 0
HauOOJBIIYIO YAETBHYIO TETUIOEMKOCTh (KuaAKui Bogopoa ¢ = 26820 Jx/(xr -C)).
3aBUCHUMOCTh KOJINUECTBA TEIUIOTHI, IOJYYEHHOTO TEJIOM MPU HArpeBaHUU OT MACCHI

O =mcdt=mc (t, — ty)

TeJa U UBMEHEHUS €ro TeMIiepatypbl? J[eMOHCTpanys Ui IpuMepBbl.

Kakoe ko1n4ecTBO TeIUIOTHI MOJY4YaeT TeJ0 NPH HATPEBAHUM /10 HEKOTOPOM
TeMIEePATyPbl, TAKOE M OTAAET NP OXJIAXKIECHHNH 10 PeKHeH TeMnepaTypbl!
Kakoe xonmmuecTBO TEMIOTHI OTAET TEJIO MPU OXJIAXKIAECHUU OT TeMIEpaTypsl 1y 1o tp?

O=mcAt=mc (i — 1)
O4eBHIHO CTOJIBKO, CKOJIBKO OHO OBI TIOJTYYHIIO TIPY HarpeBaHuu ot tp 110 t;.
YcTpoiicTBo KajopuMeTpa. U3mepeHne KoIn4ecTBa TEMJIOTHI.
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V. JlabopaTopHas padora Ne 2: «CMemiMBaHue BOAbI Pa3HOH TeMIIEePaTYypPbI».
[Ipu cMemmBaHMM XOJOJHOM BOJBI MAacChl Mp M TemmepaTrypsl t; ¢
ropsiued BOJOM Maccbl My W TeMmmeparypsl t, B KallopUMETpE
YCTaHaBJIMBAETCS TEIVIOBOE PABHOBECHE IPU HEKOTOPOM TemIeparype Macaty | ]
t. KonuuecTBo TemIoOTH, KOTOpPOE IOJydWiIa XOJOJHAas BOJA, t
onpenensercs Gopmynaoir Q1 = miCi(t — 1), @ KOJIMIECTBO TEILIOTHI,
KOTOpOE OT/ajia ropsidas Bojaa — popmynoit Qz = myCy(tz —t).

B nmpouecce BbimonHeHHsT pabOThl HEOOXOJUMO CPaBHUTHb 3THU A
KOJIMYECTBA TEIUIOTHI M CJIENATh COOTBETCTBYIOIIUE BHIBOIBI.

Xona paﬁon: OcraBuTh  CBOOOJHON  TPETBIO YAacTb CTPAHMLBI JJIS  ONHCAHUSA
MIOCJIEIOBATEIbHOCTH BBIMOJIHEHUS paOOThI, €CJIM pPadOTa BBIIOJIHSAETCS HE 110 MHCTPYKIIUU.

1. U3mepeHune KOJMYeCTBA TEMJIOTHI OTAAHHOIO ropsiveil Bo0ii.

2. U3MepeHue KOJIUYECTBA TEMJIOTHI, OJY4YEHHOr0 X0J0/HOii BOJO.

3. U3MepeHue KOJIHYECTBA TEMJIOTHI, NEPEIAHHOr0 OKPY:Kalolei cpese.

my, kr | t3, °C My, KT tp, °C t, °C Q1 JIx Q2 Ik Q. JIx

OXJ1.

my,c,ti LA~ mae.

3aoauu:
1. Kakoe koqn4ecTBO TEIJIOTHI MOTPeOyeTCs JJIsi HarpeBaHUsl CTaKaHa BOJIBI MacCOU
0 0
200r ot 20°C mo 70°C?

2. llns warpeBanus 100 v cBuHma ot 15 10 35°C HeoOxoaumo 260 JIk KoJMYecTBa TETUIOTEHL.
OrnpenenuTh yAeIbHYIO TeTNIOEMKOCTh CBHHIIA.

Bonpocwi:

1. TloyeMy MyKa BBIXOAMUT U3-TIOJ KEPHOBA ropsyen?

2. CraHOBUTCS JIM IPOXJIAJIHEE B 3aJie, KOT/Ia JaMbl 0OMax1BalOTCs Beepamu?

3. Tlouemy B IyCTHIHAX JHEM XapKo, a HOUBIO TemrepaTypa najgaeT Huke 0°C?

4. Iloyemy mpu BOMBaHMM TBO3[A €ro MIISATNKA HarpeBaercs ciaabo, a Koraa reo3ib
y’Ke BOUT, TO HECKOJIBKHUX YAapOB JOCTATOYHO, YTOOBI CUIILHO HATPETh ILISATKY?
Kakue npeBpaiiieHust sJHEPTUH NPOUCXOAAT MIPHU CITYCKE YETIOBEKA Ha MapaloTe?
OObsicHUTE, TIOYEMY MPOUCXOAWT HM3MEHEHHUE BHYTPEHHEH OJHEpruu: a) mpu
C)KaTHM M PAaCUIMPEHUH BO31yXa; 0) MpH HarpeBaHUU BOJBI B KAaCTPIOJIE; B) MPHU
CKATUU U PACTSKEHUU MPYKUHBL; T') IPU TasTHUU JIbJA.

OOBsICHU STIOHCKYO TTOCTOBUILY: «BBICTpO HarpeBaeTcsi, OBICTPO OCTHIBACT.
Kak xauenu HUM Kayail - IpUAET BpeMs, OCTAHOBATCS (TaMUJIbCKasi MOCIIOBHIIA).
[Touemy?

9. Ilpu pacnunvBaHuuM OpeBHA MUJIa HarpeBaeTcs CuibHEe, yeM aepeBo. [louemy?
10. KpymnHble BETpsiHbIE 3JEKTPOCTAHIIMM BbI3BIBAIOT 3aMETHBIM HarpeB BO3AyXa

BOIM3M ce0s - MouTH Ha ouH Tpaxyc. [Touemy?
11. [lenecooOpa3HO JIM HAMOJHATH MEJUIIMHCKYIO TPEIKY TOPSAYMM BO3JYXOM, a HE
ropsiuei Boj1on?

V. TBopueckue nOMaIlIHKUE 3aJaHHUS:
1. Kakoe KOJIHM4YeCTBO TEIIOTHI MOoJIy4acT BOJa B CTAKaHC OT SHCKTpI/I‘{eCKOﬁ IUTUTEI 32 1 MuH?
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2. B crakaH ¢ X0JIOAHON BOJOW OCTOPOKHO JOJIUTH ropsideii. MI3MepuTh TeMiiepatypy BOJbI y JTHA
CTakaHa, B CepeIMHE U y oBepxHocTu. Kakoil BbiBO?
3. Jlo xako¥i TeMreparypbl MOKHO HarpeTh KyCOK MEITHOW MM 5KeJIe3HON MPOBOJIOKU pyKamMu?

He mo, umo mnume 6v1, npupooa.

He cnenok, ne 6e30yunwlii aux.

B neti ecmo oywa, 6 neii ecmo c60600a.

B neti ecmo 1106060, 6 Hell ecmb sA3bIK.
@. Triomues

E Ypok 3/3 ; AT'PETATHBIE COCTOSHUSA BELLIECTBA

OTtkyna Gepercsi cHer u rpaja?
L[EJIb YPOKA: Jlatb npencraBieHue o0 MCHApeHUH W KOHACHCAIMU; YCTaHOBUTH

Kaue€CTBEHHO 3aBUCUMOCTb CKOPOCTH HCIIAPEHHS KUAKOCTU OT €€ TEeMIEpPATYpHI,
IUIOIIaAX CBOOOHON MOBEPXHOCTH, PO/IA KUJKOCTH M BHELIHUX YCIOBUH.

TUII YPOKA: kxoMOMHUPOBAHHBIH.

ObOPY]]OBAHHUE: TepMOMETp 31EKTpUUECKUH, 23dUp, COUPT, BOJA, BECHI, CTAKAHBI
C TOpsIYEH U XOJIOAHOM BOJOM.
L1IJIAH YPOKA:

1. BcerynurenbHas 4acTh

2. Omnpoc-noBTOpeHne

3. OObscHeHHe

4. 3akperieHue

5. 3amanwne "HA TOM
1. Onpoc ghpynoamenmanvuouii: 1. KonudectBo TeIoThl. 2. Y aelbHas TEINIOEMKOCTh
BEIIIECTBA.
3aoauu:

1. Kakoe KOJIMYeCTBO TEIUIOTHI HEOOXOIUMO TEpeaaTh KEJIE3HOMY YTIOTY Maccou 5

KT, YTOOBI HAIPETh €T0 OT 20°C 110 30°C?

0 .
2. CKoJBbKO BOJIBI MOXKHO HarpeThb oT 15°C 1o kuneHus, eciau cooomuTs e 178,5 kJk konruecTBa
TEMIOTHI?

Bonpocwi:

1. [ToueMy Ha MOpPO3€ SA3BIK HE MPUIUNAET K METAUNIMYECKUM MOHETaM?

2. Moxer nu Teno B pe3yibTaTe TeIionepeaayd NOoTepsSTh BCIO CBOIO BHYTPEHHIOIO
sHepru?

3. IloueMy HeNb3s TOJIBKO MO U3MEHEHUIO TEMIEPATYPHI T€JIA CYAUTh O MOJIYYEHHOM
UM KOJINYECTBE TEIIOTHI?

4. Berep u3 11e1u 0cCOOEHHO XOJIO/JIEH (AnoHckas nocinoBuua). [Touemy?

5. UeM 00ycioBJIeHa TEIJIOTa KPY>KKU ropsiuero yasi?

6. OT4ero BO3HUKAET Pa3HOCTh TEMIIEPATYP MEXKIY LIEHTPOM YJbi M €ro Kpasmu?
[Touemy OHaA 3aBUCHUT OT YHUCIEHHOCTH MUEJIUHON CEMbU?

7. Ectb 1 Qusnueckuil cmpicin B ykpauHcko mnocnoBuie: «lllumom mopsi He
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Harpeemn»?

8. B X0101HYI0 BOly ONyCKalOT HArpeThlid B KUISALIEH BOJE METANIMUECKHUI OpYCOK.
B kakom ciydae Bojga Harpeercs OoJiplue: e€clid OpYyCOK alIOMUHUEBBIA WU
CBUHLOBBIN? Macchl OpyCKOB OMHAKOBBI.

I1l. B 3aBucuMoCTH OT BHEIIHUX YCJIOBHUH (TemmepaTypa U AaBJICHUE) BEIIECTBO

MOKET HaXOAUTHCS B OJJHOM U3 TPEX COCTOSHUIA: TBEPJIOM, )KMJIKOM M ra3000pa3HOM.

OTH COCTOSIHUS HA3bIBAIOT arpPeraTHbIMH COCTOSIHMAMH. ArperatHbie COCTOSIHHE

— 3TO COCTOSIHHSI OJHOTO BEIIECTBA, NPU KOTOPBIX €r0 CBOMCTBA 3HAYUTEIBHO

paznmuuarotcs. OHO  ompenensercs pacloloKEHHEM  MOJIEKYJl  BeEllecTBa U

XapaKTepOM HX JBWXKEHUA. Pa3iInuyarOT TpU OCHOBHBIX arperatHbIX COCTOSHHUSL:

TBEpAOE, KUAKoe U razoobOpaszHoe. Ilpumepsl: nex, Boma, BOJIAHOM Tmap.

Hcnonp30BaHue Ha MPAKTUKE CBOMCTB BELIECTBA NEPEXOAUTH U3 OAHOTO arperaTHOro

COCTOSIHMSL B JIpYro€ IMpU M3MEHEHHWH BHEIIHUX YCJIOBHI: METAJUIyprusi, MapoBbIE

MalllMHbI, CXKWKEHHBbIM Ta3. V3MeHeHue arperatHblX COCTOSIHUW BEIECTBA B

npupoje: obsaka, poca, TyMaH, CHET, T0K/b. JlJi1 MOHMMaHUs BCeX 3TUX MPOIECCOB

MBI JIOJIKHBI 3HaTh CBOMCTBA KaXOT0 U3 COCTOSIHUM, & TAKXKE YCIIOBHS, IPU KOTOPBIX

BCHICCTBO NICPCBOAUTCA U3 OAHOI'O arp€raTHoro COCTOSAHHA B APYTOC.

JonosnutenbHas uHopmanus. KauectBeHHOe 000CHOBaHHE BO3MOXKHOCTH TIEPEX0/1a BEIIECTBA
U3 OJHOrO arperaTHOro COCTOSIHHA B JIPYro€ Ha OCHOBE MOJEKYISPHO-KMHETUYECKUX
Mpe/CTaBiICHU. Y Ta30B BEIMKU MPOMEXKYTKH MEXKIYy MOJEKYJaMH, MO3TOMY OHHU JBHKYTCS
CBOOOJHO, 3amojHss Bech MpelocTaBlieHHbIH 00beM. C MOHMW)KEHHEM TeMIIepaTypbl CKOPOCTb
MOJIEKYJI YMEHbIIIAeTCs, U BEIIECTBO MEPEXOIUT B KHUJKOe cocTosiHue. [lepexon u3 razoo0pa3zHoro
B JKUJIKO€ COCTOSIHUE TMPEACTaBIseT COOON HACTOJIBKO TECHOE CONMKEHHWE MOJEKYN, 4YTO OHHU
HAYMHAIOT COIPHUKACAThCsl APYr C JPYrOM, HO COXPAHSIOT MPH 3TOM CHOCOOHOCTH JOCTATOYHO
CBOOOJHO IepeMeIaThCs OTHOCUTENBHO Apyr npyra. Ilepexon u3 *KHUAKOTO COCTOSIHHSI B TBEPIOE
COCTOSIHUE TPOUCXOAUT B TOT MOMEHT, KOTJa MOJIEKYNIbl (DUKCUPYIOTCS B ONpEAeIEHHOM
MOJIOKEHUU. B TBEpJIOM COCTOSIHMM YacTHIIBI BEIIECTBA PACIOJIAraloTCsa B CTPOrOM MOPAIKE, OHU
JUIIb COBEPIIAIOT MaJible KojeOaHUs OKOJIO TMOJIOKEHUH paBHOBecHs (LIApUKH W3 Habopa uisd
COCTaBJIEHUSI MOJIEKYN B cdepruueckoM cocyie). B TBepabIX BeliecTBax aTOMbl MOCTPOEHBI B
«hananry», rae Kaxaplid conaar (aToM) Kperko AEpKUTCS 3a TeX, KTO CIepean U TeX, KTO COOKY.
Ecnu mocMoTpeTs Ha Takyto (amaHry cBepXy, TO OHa OyIeT Mmoxoka Ha IIaXMaTHYIO JOCKY, BCE
KJIETOYKM KOTOPOU 3alOJHEHbI MIaXMaTHBIMU (urypamu. Takoe mocTpoeHUEe aTOMOB Ha3bIBAETCS
KPUCTAIIIMYECKON PEIIeTKOM.

JleMoHcTpanus: KpUCTauibl, MOAEIN KPUCTANTMYECKUX PELIETOK.
CBoiicTBa KPUCTAJLJIOB:

e [IpaBunbHas reomerpudeckas gopma.
e HaeasbHad rJ1agKoOCTh rPaHeil KPUCTAJJIOB.

e Crporo onpeneeHHasi TeMIepaTypa miaBJeHHS. 7 P
IlepenaBast sHEPru0 TBEPAOMY TEIy, Er0 MOKHO NEPEBECTH B JKUAKOE COCTOSIHHE.

Ili1aBIeHne — nepexo1 BEECTBA U3 TBEPIOTO COCTOSHUS B )KUAKOE COCTOSTHUE.
I'paduk nuaBneHus u 3aTBepaeBaHus Jibaa. AHanu3 rpaduka IiaBiIeHUs.
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00 Temnepatypa muaBiaenusi (i)

7 TeMIleparypa, npu KOTOPOM

0 e ”e’”:’ﬂ“ KPHUCTALIMYECKOe BeLLECTBO

8 § i so IIABUTCH. Hasosure CaMbIi
§ JIETKOIIaBKU I METalll, caMBbIi

40 TyromiaBkui. Iloyemy temmeparypsl

TJIaBJICHUS BEHIECTB Tak pa3nuuHbl? OObsicHeHHE Tpaduka MIIaBICHUS HAa OCHOBE

MOJICKYJIIPHO-KHMHCTUICCKUX HpeﬂCTaBHGHHﬁ.

®daxkrt. Bo BpeMs «3070TOHM JIHXOpaaKu» Ha AJICKE Ha KOHEYHOM 3Tare J0OBIYM 30JI0Ta 4acTo
HCIOJIb30BaJIaCh PTYTh. 3UMOW PTYTh IOMYTHO MCIOJHsJIA POJb TEPMOMETpa - €CIM OHa,
OCTaBJIEHHAasl Ha Y/IMIle, 3aTBEpAeBajia, TO CTaparejd He paboTalid, CIpaBeAJIMBO IoJiarasi, 4ro
CJIMIIIKOM XO0JIOJIHO. TeMrmeparypa «3aMep3aHus» (Ha caMoOM Jienie IiaBiieHus) pryTu - 39°C.

Terora KpyXKH  ropsidero 4as  OOYCJIOBIMBAETCSA  MHUKPOCKOIMYECKUMHU
JBIDKCHUSIMA MOJIeKYJT BoJbl. Oxiaxziasi BOJY, Bbl OTHHMAeTe y HeEe TEIUIOBYIO
SHEPIHI0: Kaxaas MOJEKyja BOJbl HAYWHAET JIBUTAaThCS BCE MEHEE M MEHee
SHEpPruYHO. B KOHIIE KOHIIOB, BOJa 3aMep3aeT M MpeBpaliaeTcs B Jea. ITO
IpoOUCXOauT mpu Hyse rpaaycos llenbcus. Ho Monekysabl BOJabl B Macce Jibjia 1o-
MPEXKHEMY JIBHXKYTCS - OHM KOJICOJIOTCS BOKPYT IMOJOKEHUN PaBHOBECHS B y3Jax
KpUCTAJUTMYECKON pemeTku Jpfaa. Kpucrajaau3auuss — mnepexoa BemecTBa u3
JKMJIKOTO COCTOSIHHSI B TBep/ioe COCTOsIHMEe. PaBEeHCTBO TeMIieparyp IJIaBJICHUS U
KpUCTAJUTU3AIMU JAHHOTO BEIIECTRA.

YiaeabHasi TemwioTa mjiaBjeHus (A) — KOJUYECTBO TEIJIOTHI, HEOOX0aAUMoOe Il
MOJIHOTO paciuiaBjieHusi 1 Kr IaHHOI0 BelllecTBA NMPU TeMIiepaType nJjaBJIeHHs].
KomnuecTBo TemioTel, HEOOXOAMMOE JUIS PACIUIABICHHUS IPOU3BOJIBHONW MACCHI

KPUCTAITUYECKOTO TeJa MPU TEMIEpaType TUIABICHUS : Q= M.

MBI yXe YCTaHOBHIIH, YTO B JKHAKOCTSX: E, <E,. IloueMy TOrIa >KHAKOCTH

ucriapsiercsi?  SIBjieHue mpeBpalieHHsl KHAKOCTH B Nap Ha3bIBaeTcs
napoodpa3zoBanueM. J[Ba cmocoba mepexoja KUAKOCTH B Tap: HCHApEeHHE H
kunenue. IlapooOpa3zoBanme ¢ TOBEPXHOCTH JKHUAKOCTH  HAa3bIBaeTCH
ucnapeHueMm. lcnapsTeCcs MOTyT HE TOJBKO JKUJIKOCTH, HO M TBEPAbIC Tela
(cyoumanus). Hampumep, TakuM cBOWCTBOM o6iamaet jaéa. DTo 0OBICHSIET TO, UTO
Oenbe TOClie CTUPKU BBICBIXaeT M HA 3UMHEM Mopo3e. HadranmH wmcmapsercs mpu
KOMHATHOU TemmepaType, I03TOMY Mbl UyBCTBYEM €r0 3amax.

OObBsicHeHHEe Tpollecca HCHapeHusi Ha OCHOBE MOJIEKYJISIPHO-KHHETHUYECKUX
npeactaBieHuid. [louemy TemmnepaTypa >XKUAKOCTH MOHUXKAETCS MPHU €€ HCIApEHUN
(memonctpauus)? I'me 3To siBneHue ucnonbdyercsa Ha npaktuke? Ilouemy Torma
KUJIKOCTh HE 3amep3aeT?

Jas Toro 4YTo0bl HCHAPEHHE JKUAKOCTH TPOMCXOAWJI0 TMPH MNOCTOSIHHOMI
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TeMIepaTtype, K Heil HEO0OX0AMMO MOABOAUTHL Temsao. Tak, 4ToObl UcmapuTh 1 Kr

BOJIbI IIPH 35°C, Tpedyetcs 2,4 M/l sHepruu, a JUisl UCHIAPEHUS TaKOW K€ MaCChI

s¢upa npu Toil ke Temmeparype TpeOyercs B 60 pa3 mensbiue sHepruu. Ilouemy?

OOBbsCHEHHe Ha YMCIIOBOM mpuMepe (YciIoBHO): E, < E . ; 10 <20 —Boxaa; 10 < 12 — s¢up.

CxopocTh HCTIAPEHUS KUAKOCTH 3aBUCHUT:

e Ot poaa KuAKOCTH (IEMOHCTpAIUS UCTIAPESHHUS BOBI, CIIUpTa U 3¢upa). beictpee
Oyner uchapsThCi Ta KUJIKOCTh, B KOTOPOW MOJIEKYJIbI MPUTATUBAIOTCS IPYT K
IPYry ¢ MEHBILIENW CUIIOM.

Bonpoc: Tlouemy nnst nedenust 00poJaBOK UCIOJIBb3YIOT KUAKUN a30T?

e OT TemMmepaTyphl KHUAKOCTH (Ha BecaxXx ypaBHOBECUTh CTaKaHbl C TOpsuYeh U
xoJoaHoU Bojaoi). [Touemy ¢ TeueHreM BpeMeHHU HapyliaeTcs paBHoOBecHE?

Bonpoc: Tlouemy MOBBIIIEHUE CPEIHECYTOYHOM TEMIIEpaTyphbl BO3AyXa B TPOMHUKAX
cero Ha 2°C (¢ 25 10 27°C) IPHBOAKT K POCTY IP0O30Boii aktuBHOCTH B 100 pas?

e OT miomaau cBOOOIHON MOBEPXHOCTH KUIAKOCTH (JEMOHCTpPALIUS).

e OT cKOpocTH BeTpa HAJ MNOBEPXHOCTBIO KUIAKOCTH (JIEMOHCTpAIMS).
Haznauenue Beepa. Co3naBasi GeHOM «HMCKYCCTBEHHBIM BETEpP», Mbl YBEIMYUBAEM
CKOPOCTb UCIIAPEHUsI, YTO TTO3BOJIAET JIOCTATOYHO OBICTPO BBICYIIUTH BOJIOCHI.

Bonpoc: Tlouemy ropsiunii yait bIOT U3 OJIFO/II1A, J1a €11e TYIOT Ha Hero?

e OT MJIOTHOCTH Mapa JaHHOM KUJIKOCTH HAJ €€ MOBEPXHOCTHIO.

[Ipumep ¢ KUAKOCTBIO B 3aKpbITOM cocyne. Kax
"""""" TILIL1L]L | u3mMensaercs CKOpPOCTb HCIIAPEHUS KUIAKOCTHU

1ocjie TOTO, KaK COCYA 3aKpbUIM KPBIIIKON?
[louemy depe3 HEKOTOpPOE€ BpeMs KUIKOCTh

nepecraer ucnapsThesi? BHauane ucnapenue OyAeT MATH TOYHO TaK K€ KaK M B
OTKPBITOM COCYJI€: KOJUYECTBO BBUJICTAIONIUX MOJEKYJ Oy/neT OOJbIle KOJIUYeCTBa
MOJIEKYJI, KOTOPBIE BO3BPAIAIOTCSl 00paTHO B )KUAKOCTh. HO OHU HE MOTYT yneTeTh B
OKPY’KaIOUIYI0 Cpeay, MO3TOMY IUIOTHOCTh Mapa HaJ MOBEPXHOCTHIO KUIAKOCTU OyAET
MIOCTENEHHO yBeInunuBaThCsA. C yBEIMUEHHUEM IJIOTHOCTH Hapa OyJIeT YBEJIMUUBATHCA
M YHUCJIO MOJIEKYJ, BO3BpAIIAIONIUXCS OOpaTHO B KUAKOCTh. [locTemeHHO, 4nciio
MOJEKYJ, BBUICTAIOIIUX W3 JKUJKOCTH, CTAaHET paBHbIM YHUCIY MOJIEKYII,
BO3BpalllaloUXCd B Hee. YMCiIO MOJEKya mapa HaJ KUIKOCTbIO CTAaHET
MTOCTOSIHHBIM - HACTYNUT JUHAMHUUYECKOE PABHOBECHUE MEXKAY MAPOM U KUJIKOCTHIO.

Bompoc: [Touemy mocie noxast He COXHET BeicTupanHoe 6enbe? [lap, Haxoasmuiics
B PABHOBECHH CO CBO€iHl KMJAKOCTHbI), HA3BIBAKOT HACBIINIEHHbIM mapom. Eciu
HACBHIIIEHHBIN BOJASHON Map OTAEIUTH OT KUJKOCTH, COXpPAaHUB €ro 00beM, TO MpHU
MMOHMKEHUH TEMIIEpaTyphl Map OyJaeT KOHASHCUPOBATHCS HA MPUMECSX U MBUIMHKAX.

MOXHO U HE OTHEJATh, @ OBICTPO YMEHBIINUTH TemnepaTrypy. [Ipumepsi: oOpasoBaHue
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TyMaHa HaJ IOJILIHBEW 3MMOM, UHEM, BBINIAJICHUE POCHI,
obnaka. Ilpomecc mepexoga mapa B KHUAKOCTh
HA3bIBAKOT  KOHJAeHcanued. KoHuaeHcanmss — mapa
COIIPOBOKIAETCS BBIACICHUEM YHEPTUH.

Bonpoc: ITlouemy eciu «abIXHYTh» ce0e Ha pyKy, TO
BO3HHKAET OLIYIIECHHE Tera?

V. Jlaboparopnas padora Ne 3: «HaOumionenne ucnapeHusi 1 KOHACHCALUH BOAbD).

3aoaua: CKOABKO SHEPrUU HYKHO 3aTpaTuth, yToOBl 100 I 0JI0Ba, HAXOIAIIETOCS
IIpU TEMIIEPATYPE 32°C, moBecTH 0 TUTABICHHS H pacmuiaButh. [locTtpouts rpadpuk
HArpeBaHUs U TUIABJICHUS.

Bonpocwi:

1.

© o N oG

=

ok~ wn

o

[louemy ™Mbl He oOOXHraemcs, NpUKacasicb CMOYEHHBIM BOJIOW MajblEM K
ropsiueMy yTIOry?

[Ipu Kakoi TeMIiepaType rmiaaBuTcs achanbr?

[louemy namMmnoyka HaKaJIMBaHUSI CO BPEMEHEM TEeMHEET?

Ecniu B kapkuil JeHb TNPUIOKUTh K WIEKEe JUCT pACTEHUs, TO MOXKHO
OYYBCTBOBATH Mpoxiany. [Touemy?

[Touemy chipble ApoBa TOPST XyKe, yeM cyxue?

[Touemy TOHKas IUIEHKA KpeMa Cracaet JIMIO OT 0OMOpOKEHUs?

[Touemy B ’kapkuil 1eHb COOAKN BBICOBBIBAIOT S3bIK, & ITHUIIBI OTKPBIBAIOT KIIIOB?
[Touemy anma3z He maxHeT?

[Touemy mepen HayamoM XOKKEMHOro MaTya CyJbsi BCerja JOCTaeT Iaily u3
XOJIOAUIbHUKA?

. [louemy o1HM KUJKOCTH HUCTIAPAIOTCS OBICTpEE, a Ipyrue — MeJIeHHee?
11.
12.
13.
14.
15.

. TBOp‘{eCKI/Ie JOMAIIHHC 3adaHuA:
Kpucramnel caxapa, eciM K HUM IPUCMOTPEThCS, NPEACTaBIAIOT €000 IeCTUrpaHHbIE
CTOJIOMKH C 3a0CTpEeHHBbIMU KOHIIaMU. [IpucmoTrpurecs.
[Touemy KopoOsATCS Hape3aHHbIE VIS CYIIKH (PPYKThI, TpUObI?
3aueM MpH cylIKe pa3pe3aroT Ha J0JIbKH KapTodenb u 1610ku?
ITo Mepe TastHUS J1bJ1a YPOBEHb BOJBI B CTakaHe Oy/eT MOBBIIIATHCS WM TOHMKATHCS?
OmnosnocHuTe ropsyeil BOJOM cTakaH, MOCJIE Yero MOCTaBbTe€ €ro BBEpPX IHOM Ha OIioAle ¢
Bo0H. UTo mpousoiizer yepe3 HekoTopoe BpeMsa? OO0bsicCHUTE HaOI01aeMOe SIBJICHHUE.
M3yuute ¢ MOMOIIBIO JyIbl M 3apUCYHTE CHEKUHKH, a JJIS TOro, YTOObI OHM HE pacTasii,
IoMMaiiTe UX Ha KyCOK YEpHON TKaHU, IPEABAPUTEIBHO OXJIAKIECHHON B XOJI0JUIbHUKE.

. BeIpactuTe kpucTamuibl caxapa, MEJHOTO Kyllopoca, KBaclloB.

OOBsICHU OCETUHCKYIO MOCTOBUILY: «30JI0TO B OTHE HE TIABUTCSI.

[Touemy Ha MOpO3€ ¢ BETPOM HOC OBICTpEE 3aMep3aeT, ueM Ha Mopo3e 0e3 BeTpa?
[Touemy B BeTpeHyI0 OTOAy TEMIIEpaTypa OIIyIIaeTcs Kak 6osiee HU3Kas?
[Touemy ObICTpEe OCTHIBACT TOPSYMIL Yaii B Yalike, €CJIM Mbl Ha HETO Jyem?
OT4ero chIp 10ATO HE MOPTUTCS?
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8.

M3rotoBhTE OXJIAUTEIBHYIO CMECh, COCTOSIIIYIO M3 OTHOM BECOBOM YaCTH COJIM U TPEX BECOBBIX
qacTel cHera. 3aMopo3bTe BOY B IPOOUPKE C MOMOIIBIO OXJIAUTEIBHOM CMECH.

Bo ece sexa ocuna, 3amaena,
Haoescoa — eckpvimsv 6ce mauncmea npupoobwi.

B./1. bpiocos

E Vpox 414 g KHUIIEHUE. YIEJIbHAS TEIIVIOTA ITAPOOBPA30OBAHMUS.

YTo npoucxoauT, KOraa Mbl co001aemM Tesly Temjio?

L[EJIb YPOKA: [latb npenacraBieHUE O mpouLecce KuleHus. HayunTh y4eHHKOB

pPacCUMTHIBATh KOJUYECTBO TEIJIOTHI IPU MapooOpa30BaHUU U KOHACHCALUH.
TUII YPOKA: xoMOMHUPOBAHHBIH.
OBOPY]J[OBAHHE: ctakaH OT KaJIOPUMETpPA C BOJOM, ANEKTPOIUIUTKA, TEPMOMETP

ANEKTPUUECKHH, Yachl, HACOC BaKyyMHBIH, K0JI0a ¢ TOpsiYeit BOOM.

1IJIAH YPOKA:
1. BcrynurenbHas 4acTh
2. Ompoc
3. OObscHeHHE
4. 3akperuieHue
5. 3amanne Ha TOM
Il. Onpoc pynoamenmanvusiii: 1. TIlnaBnenue wu
Kpuctammsanus. 2. MicnapeHue u KOHJAeHCalus.
3aoaua:
1. YroOsl pactonuTh | Kr jbJa WM CHEra, HYXKHO CTOJIBKO >K€ TeIula, CKOJIBKO
TpeOyeTcsi, YTOOBI HArpeTh JUTP BOJABI HA 80°C. Tak it 310?
Bonpocwi:
1. Ilouemy Boza 3aKumaeT CKoOpee, €Ciii KaCTPIOJsl HAKPhITA KPBIIIKON?
2. Tlouemy noxap oxnaxnaet Bo3nyx? [loueMy ¢poHTaHBI yMEPSIOT xapy?
3. Tlouemy Genbe OYEHb MEJIEHHO COXHET, €CJIM OHO CIIOKEHO B Ky4y?
4. llouemy Ha ynule B NPOXJAJHYIO TYMaHHYIO MOTOJY JErdye NpOCTYAUTHCS, YEM
MIpU TAaKOM K€ TEMIIEpaType BO3/1yXa, Korja TyMaHa HeT?
5. B dem mpuurHa MOCTOSHCTBA TEMIIEPATYPHI MPHU IUIABICHUU KPUCTALIMYECKUX
Ten?
Yem 00BSCHUTH, UTO BO BPEMsI CHIIBHBIX MOPO30B B JIECY TPEIIAT AEPEBHs?
Bo Bpems nenoxoa BOIHM3M peKU X0JI0HEee, YeM Baanu oT Hee. [Touemy?
[louemy 1nen He cpa3y HauyMHAET TasiTh, €CJIM €ro BHECTH C MOpo3a B
HATOIUVIEHHYIO KOMHATY?
9. VY cioHa B KOXE HET HU OJHOM MTOTOBOM kene3bl. Kak e OH He meperpeBaercs Ha

Comnuue?

10. Ecnu nplmaTe 4epe3 HOC, TO ONIYIIEHUE CYXOCTH BO PTYy nponaaaet. [louemy?

11. IToueMy OBICTpBIE PEKU €IlI€ HE 3aMeP3at0T Ha MOPO3€ B HECKOJIBKO IpalycoB?
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12. Eciu B cocyx ¢ Bozoii mpu temmeparype 0°C omyctnts kycok apaa mpu 0°C, To
Oyner jau TasTh Jen?
13. IloueMy Bo/1a MEIJIEHHO HArPEBAETCS U €lIe MEAJIEHHEEe 3aMep3aeT?
I11. Bropoii cnoco6 ucmapeHus >XKMIKOCTH — KUmeHHe. /[eMoHcTpauus mpouecca
KUIIEHUsI M TOCTPOCHHE TpaduKka 3aBUCUMOCTH TEMIIEpaTypbl HarpeBaeMou
KUAKOCTH OT BpeMeHH. OObsiCHEHHE Mpolecca KUIMEHUsS Ha OCHOBE MOJIEKYJSPHO-
KMHETUYECKUX mpeacTaBieHuid. HarpeBanue BOJbI MPUBOAMT K BBIIEJICHUIO
PacTBOPEHHOIO B HEH BO3/yXa Ha CTEHKaX M B 00ObEME >KUIKOCTH, YTO BEIET K
00pa30BaHUIO My3bIPHKOB U 3aMI0JIHEHUIO WX MapoM. Eciin )XUIKOCTh HE MPOrpenach,
TO TNPOUCXOAUT TIONMEPEMEHHOE YBEIMYEHHUE M YMEHbBIIEHHE MYy3bIPbKOB IIpH
JIBUKEHUU B KUAKOCTHU. [Ipu 3TOM MBI cablmuM myMm («MUKpoObl mumary»). OH
OpeIIIeCTBYeT 3aKUMaHuio BOAbl. Kak TOJBKO KUAKOCTH Mporpesach MUy
OBEPXHOCTH p > p,, TO MY3bIPbKU BCKPBIBAIOTCS, OCBOOOXKAash HAXOASAIIMICS B HUX
nap. B mporiecce kumsiueHus BOIbI €€ MOJIEKYJIbI IPOJABUTAIOTCS CO
cpelHel CcKopocThio 650 METPOB B CEKYH/TY.
Kunenue — napooopa3oBanue nmo Bcemy 00bemMy KUIKOCTH.

Temneparypa, npu KOTOPOHM KHUAKOCTH KHIIMT, Ha3bIBaeTCs
TeMmnepartypoii kunenus (t.,). JJomkHa 11 3aBUCeTh TeMIiepaTypa KUIIEHUS BOBI OT
BHeIHero napieHus (nemouctpanus)? Ja! Ilpumepwi: Ha Bepmmne Kazbeka (5043
M) BOJIa KMIIUT NpPHU TEeMIEpaType 83°C, Ha BBICOTE 16 KM BOJA KHIUT npu 18°C, B
aBTOK/IaBax 1pu Temmeparype 120°C, B mapoBbIX KOTIax IpH elie Goiee BBICOKOl
Temrneparype. Temmneparypa KUMEHHS OOJBIIMHCTBA >KUIKOCTEH MOXET ObITh
MOHIKEHA, €CJIM TMOHU3UTH JaBiieHue. M3menenue atmocdepHoro nasnenus Ha 20
MM PT.CT. COOTBETCTBYET U3MEHEHHUIO TemIiiepatypsl kuneHnus Ha 0,7°C. Kak M0xkHO

yIPaBIATh KUTIEHUEM (U3MEHEHHUE BHEIIIHETO JaBJICHUS, PACTBOPEHHUE COJIH B BOAE)?

BemecTBa, KOTOpble MBI OOBIYHO HAOIOJAaEM B TBEPJOM COCTOSIHHH, UMCIOT OYCHb BBICOKYIO
TeMIepaTypy KureHus. Hampumep, jKene30 IUIaBUTCS W TNPEBPANIACTCs B IKUIKOCTh IPU
TeMmIeparype 1539°C. A u4TOGBI 3acTaBUTH JKUIKOE JKeJIe30 KUIEThb, HEOOXOIUMMO JOBECTH €ro
temmeparypsi B 2750°C.

YaeabHasi TEIUI0Ta Napoodpa3oBaHus () — KOJUYECTBO TEMI0ThI, HEOOXOIUMO0€
AJ1s1 peBpaiieHus 1 Kr sKMJAKOCTH B Nap NpHu TeMiepaType KUIleHUsl.
KonmdecTBo TemnoThl, HEOOXOIUMOE JIJIsi UCTIAPEHUST JaHHOW MAacChl )KUAKOCTH TIPH

TeMIeparype KuneHus: | Q,,, = mr |. IIpu koHIeHCcaunu napa, 3aTpadeHHast Ha ero

oOpa3oBaHHE TEILIOTAa, BBIACIACTCA. OTO JOBOJIBLHO OOJBIIAS JHEPTHS, IOITOMY
YEeJI0BEUECTBO CTPEMHUTCA €€ HCMO0JIb30BaTh. Hampumep, Ha KPYMHBIX TEIJIOBBIX
AJIEKTPOCTAHIIUIX MMApOM, KOTOPBIM YK€ TMPOIIea uepe3 TypOuHbI, HAarpeBalOT BOAY.
Ee, B cBoro ouepenb, MCHOIB3YIOT ISl OTOIUICHWS 3JaHUM M OBITOBBIX HYXKII.
Ilpumepol: obnaka, TyMaH, 3all0TeBAaHUE OYKOB, MHEH Ha CTEKJIax.
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Bonpoc: 1loueMy Temuiblii BIAKHBIM BO31YX MOXKET IMOJHUMATHCS HA BBICOTY 10 15

KM (Ky4eBO-10KIEBbIE 00J1aKa)? "W l :

Kunenuve npuMeHSIOT i MOJYYEHUs KUISATKA, AE3UH(EKUuu e g
IIATHEBOM  BOJBI, IOJYYEHUS  HU3KUX  TEMIEparyp B \«‘f

XOJIOAUJIBbHBIX YCTaHOBKAX. M

JonosnuTebHasa nHpopMauus: ATMochepHbIe IBICHUS MPEACTABISAIOT COOON BaXKHBIM AIIEMEHT
MOTOJIBI: OT TOTO, WAET JHM JOXKIb WIM CHET, OyIIyeT JIM METEeNlb WM I'po3a, B 3HAUYUTECIHHON
CTENIEHU 3aBUCUT KaK BOCIPHUATHE TEKYILEro COCTOSHHUSA aTMoc(hepbl XKUBBIMU CYLIECTBAMHU
(4uenoBek, >KMBOTHBIE, PACTEHMs), TaK U BO3AECHUCTBUE IOTOJAbI HA HAXOMSIIHUECS IOJ OTKPBITHIM
HEeOOM MamMHBI M MEXaHU3MBbI, MOCTPOHKH, TOPOTH H T.A. borm arMocdepHBIX SBICHHHA
CYILIECTBYIOT MOYTH BO BCEX PaHHUX peiaurusax mupa. Kak mpaBuito, 370 caMble MOTYIIECTBEHHBIE
00ru, KOTOPHIM MOAYMHSIOTCA OCTalibHble. OHU MOBEJIEBAIOT 'POMOM M MoJHUEH. B Bennueckoit
peNUruym, pacipoCTPaHEHHOW Ha TEPPUTOpPUM coBpeMeHHOW WHauu, OO0r mnorojsl HazbIBajCs
Wnnpa. V xenbroB mnoroaoi pacnopspkaics Tapanuc, y BukuHroB — Top. BepxoBHbiii 0Oor
JPEBHUX TPEKOB 3€BC — TOXKE TI'poMOBepXkell. Biacte Hax rpoMoM U MOJHHEH OH MOJIydu
OT LIUKJIONOB, OJJHOIJIA3bIX BEJIMKAHOB, 32 TO, YTO OCBOOOAMI UX U3 MOJA3EMHOIO IJICHA.

V. JlabopaTopHas padora Ne 4: «Pa3MeTKka mkajabl TepMOMeTPa».
Bonpocwi:

1. Tlodyemy HUKOT[Ia HE MOATOPAIOT MAHTHI?

2. Kak 00BACHUTH CHIOCOOHOCTHh HEKOTOPBIX JIIOJICH XOIUTh MO TOPSIYUM yTIIsIM?

3. MOXHO JI1 C TIOMOUIBIO ANEKTPOILUTUTKH U TEPMOMETpa (4acoB) OINpPEACNIUTh, B
KaKOl eMKOCTH HaXOQUTCS COJIEHAasl BOJIA, 4 B KaKoW — nmpecHasi Boga?
[Touemy 3UMOI Ha yIHULIE NIPU AbIXaHUH 3aMETHO BBIJEJICHUE M1apa, a JETOM HET?
MO>KHO 71 TOJYYUTh 30JI0TOU map?
[Touemy ropsiuee MOJOKO, HAJIMTOE B YALIKY, OCTHIBAET MEIJICHHEE, YEM TOpsyas
BOJIa B TAKOM ke yarike?

7. Tlodemy Jrogum MOTYT IUIOXO ce0sl 4YyBCTBOBATH B AYIIHBIE THU H3-32 BBICOKOM
BJIQXKHOCTH ?

8. BwI HaxoaUTECHh B KapKO HATOIUICHHOM OaHe, a 3a OKHOM — Mopo3. Kyaa moBaaut
rap, €CJIiM Bbl OTKPOETE JIBEPH?

9. IloueMy kunsiniasi BoJa TYLIUT MOKap Jy4llle, YeM XOJIOAHas?

10. TTouemy xapka UK 0053aTETHLHO COMPOBOKIAETCS TPOMKHUM IIUTICHUEM?

11. TloueMy KurAIIEee MacIo 00KUTaeT CUIIbHEE, YeM KHUTISIIas Boaa?

3aoaua.
1. Kakoe TpeOyeTcsi KOJMYECTBO TEIJIOTHI JJsi mpeBpamenus 0,5 Kr Bojbl,
Temueparypa koropoii 20°C, B map npu temneparype 100°C? IToctpouts rpadux.

V. TBopueckue JOMaITHUE 3 TaHUS:

1. TlompbITaiiTech BCKUISITUTH BOJY B OYMa)XHOM CTaKaHYHKE.

2. Bo3pMmuTE OOBIYHYIO KACTPIOJIIO M, HAJUB TyJa HEMHOTO BOJbI (3-4 CM 1O BBICOTE), OMyCTUTE B
Hee MYCTOM CTaKaH, JOHBIIIKOM KBepXy. [loCTaBbTe KAaCTPIOJIO HA IUIUTKY, JOBEIUTE BOAY JIO
KUTICHUS. ¥ JIaiiTe el TMOKUIETh MUHYT ATh. ONUIINTE Ballld TOCICIYIONINE HAOTIOJACHUS U
00BACHUTE HX.
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3. IlepBbiM 3(deKToM, KOTOPBIA OUIYTHT Ha ceOe OKa3aBIIMKCS B OTKPHITOM KOCMOCE YEJIOBEK,
OyzieT paciiMpeHue BO3AyXa B JIETKMX W THIIEBApPUTEIBHOM TpakTe. Boma HauHeT OBICTPO
UCHApSTHCS, MOATOMY C MOBEPXHOCTH TIJIa3 M PTa JKEPTBBI YJIETYYHUTCS BCSl Bilara, HauyHETCS
BCKHUIIaHHE BOJBI B MYCKYJIaX U MSTKHX TKaHSX, U3-3a YEr0 HEKOTOPHIE YACTH TeJla YBEIMYATCs
IIPUMEPHO B/IBOE OTHOCHUTEIBHO CBOEr0 HOpMaIbHOT0 00beMa. [louemy Takoe mpoucxoaur?

4. Ecnu B mpo3pauHblii 1eu1o(aHoBbIi MakeT HaMuTh SO T BOJBL, IJIOTHO 3aBs3aTh €T0 Y3JIOM U
OCTaBUTh Ha 10 MUH B MUKPOBOJIHOBKY, TO MAaKET pa3yeTcs, HO mapa Mbl He yBuauM. [louemy?

Ceno 6 cmoeax Oepacum menio 6cto 3umy. Mue npuxoounoce Houegamv 8
cmoz2ax 6 oKkmsbpe, Ko20a mpasa Ha pacceeme NOKpPbIEAIACh UHEeM, KAK COJIbIO.
K. Ilaycmosckuii

E Vpox 6/6 g BHU/Ibl TEIVIONEPEJAYUA. TEIIJIOITPOBOJHOCTbD.

Korna MmapyCHbIM KOpaﬁ.ﬂﬂM Jerye 3axoAuMThb B raBaHb — HOUBI0 UJIN )]HéM?
L[EJIb YPOKA: ]Jlath mnpencTaBieHUE O TEIUIONPOBOJHOCTH U OOBSCHUTH 3TO

SBJICHUE HA OCHOBE MOJIEKYISIPHO-KUHETUUECKHUX ITPEACTABIICHHI.

TUII YPOKA: xoMOMHUPOBAaHHBIN.

ObOPY]]OBAHHE: natynnas TpyOKa, BOCK, CHUPTOBKa, MeAHas TpyOka, Oymara,
BHYTPEHHUI CTaKaH OT KaJIOPUMETPA, CTEKIISIHHBIA CTaKaH, TEPMOMETP.

LIJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OObsicHeHne
JlaGopartopnas pabota ® .o
3akpernienue N

. 3amaHue Ha JOM

1. Onpoc ¢pynoamenmanvuoui: 1. BHyTpeHHSS SHEprus. 2.

CoOnHeuHsIi
cBer

ocoakrwhE

CriocoObl M3MEHEHMSI BHYTPEHHEN YHEPTHUU.

3aoauu:

1. Kakoe KOIHYeCTBO TEmIoTsl Tpebyercs, ato6st 0,2 kr nbaa mpu -20°C mpeBpatuth
B I1ap MPU TEMIIEPATYpE 100°C? [ToctpouTts rpaduxk.

Bonpocwi:

1. Kak ycTpoeHbI KacTpIOIu-CKOPOBAPKH U MIOYEMY OHU CKOPO BapAT?

2. TloueMy Boja racut OroHb?

3. byzner nu kuneThs BoAa B CTakaHe, IJIaBAIOIIEM B COCY/I€, B KOTOPOM KHUIUT Boja?

Ecnu moconuthk BOay B cocyie, TO B CTakaHe Bojia 3akumnuT. [louemy?
4. Yacto MOXHO BUACTH, KaK XO3SIKH, JKeJasi YCKOPUTh BapKy, YCHIMBAIOT OTOHb

) R

noA Kactproiieid. [IpaBuiien u 3ToT npuem?

Kak u3 coseHoi BoAbI cAenaTh NPECHYIO BOaY?

[Touemy poca BeuepoM ObIBAET TeIee, 4eM yTpom?
«O6nako — TymaH B BeicoTey. [IpaB mu Brnagumup Jlans?
MO>KHO ¥ BCKUITSITUTH BEAPO BOJBI HA CIIMPTOBKE? >

© O N oG

OOBSACHUTH MPUUUHY MTOCTOSTHCTBA TEMIIEPATYPbI KUJKOCTH BO BPEMSI KUIICHHUS.
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10. [Touemy nap oOKUTraeT CUIbLHEE BOJIbI TOM K€ TeMIepaTypbl?
I1l. Mexanuyeckyro SHEPrui0 MOXKHO Ie€pellaTb Ha pacCTOSHUE, HampuMep,
MOCPEICTBOM 3yOUaToOl mepeayu, SHEPTHIO SJIEKTPUUECKOI0 TOKa — [0 MPOBOJAM.
A Kak mepenath TEIIOBYIO sHepruio? TemnooOMeH MOBOJBLHO PaclpoCTpPaHEHHOE
apienue. [lpumepsr: 1. IlpuroroBnenue BaHHBI KOMQOPTHON TemmepaTyphl. 2.
Jlo6aBnenue B oOxuraromniuii yait Mmosioka. 3. smepenue temmnepaTypbl HAIlIeToO Tela
C IOMOUIBIO TEPMOMETPA. Y CTAHOBJIEHHE TEILIOBOTO PaBHOBECHSI MPU TEILII0O0OMEHE.

Termmora MOXET nepenaBaTbCs M3 OJHOTO MecTa B

TCHIIOHPOBO]J,"D‘.TB

Konsexuus

Apyroe TpeMs pa3Iu4yHbIMU CIOCOOAMH: C MOMOIIBIO
TEeNJIONPOBOAHOCTH, KOHBEKIMHU, U3JTyYeHUsI.

Kornma Meramnnueckas jio’kka MOMEMIAETCS B TOPSAYUA I
Cyml, TO €€ CBOOOJHBIA KOHEI BCKOpPE HarpeBaeTcs.
[Touemy? JIemoHCTpalus TEIIONPOBOIHOCTH.

[Tepenoc sHeprum ot 0ojiee HarpeThiX yUYacTKOB TeJla K MEHEE HarpeThiM ydacTKaM B

t ¢ PE3YIbTATC TCIINIOBOT'O ABHIKCHUA U BBaHMOJICfICTBHSI
1 2

JaCTHUIl, Ha3bIBACTCA TCIJIONMPOBOAHOCTLIO.

Q— OOBsicCHEHHE TEIUIONPOBOAHOCTH TBEPABIX TENl Ha

“ OCHOBE MOJIEKYJISIPHO-KHHETUYECKHUX TPEICTaBICHUN
= (Mmonens TBepaoro tena). [louemy B MOpO3HBIN J€HB
OIMACHO JIM3aTh S3BIKOM METANTUYECKUE MPEAMETHI U
HeomacHo — JepeBsiHHbie? IlouemMy He 3aropaercs Oymara, KOTOpoil 00epHYT

JaTyHHBIA cTepkeHb? TemIonpoBOAHOCT, MeTAJLIOB (Tiepenada SHEPrHuu  OT
«OBICTPBIX» OJCKTPOHOB K «MEICHHBIMY,
muddy3us IEKTPOHOB, Tepeaada KoieOaHuit MeAb cTans

gepe3 penieTky metamia, T1uddy3us HOHOB). g

[louemy pa3nuuHble  BelIeCTBA  HMEIOT

pa3HyIO TEIJIOMPOBOAHOCTH? JleMoHCTparusi.

BemecTBa, KOTOpbLIE IUIOX0 TPOBOAST

TeNJi0, HA3bIBAIOTCHA Temiou30asiTopamMu. COBpEMEHHBIN CTPOUTETBHBIN MaTepUal
MEHOMOJIUCTUPOI (TErmIonpoBoAHOCTh B 100 pa3 MeHbllIe, UeM Y KHUPIIUYA).

[Touemy Te MecTa Ha Teye, TJI€ MHOTO XHUpa, ObICTpEe OXJIAKIAIOTCS, YeM T€ MECTa,
raie ero moutu Her? [loyemy y MeTamuioB TEIIOMPOBOAHOCTH BBINIE, YEM Y
KUJIKOCTEM, a Y KHUJKOCTEH BBIIIIE, YEM Y Ta30B?

Huddy3us B razax mpoTeKaeT 3HAUUTEIHHO OBICTpee, YeM B KuIKocTsax. [louemy ke
TEIMJIONPOBOIHOCTh HA000POT?

SIB/ieHHe TeNJIONMPOBOAHOCTH B NpPHUPOJe W TexHHKe. [IpuMepsl: KupNUUYHBIC
CTEHBI, TEPMOC, KUPOBOU CIIOW, MyX W MIEPCTh Yy KUBOTHBIX, CHATHHBIC MEIIKH H

18



KyXJSIHKM Yy 3CKHMOCOB. A moueMy Hac corpeBaer onexnaa? Eciam xactpronu u
CKOBOPOJKH JI€NAl0T M3 MeTajlia (MO3BOJIIET ObICTpee HarpeBaThCsl), TO UX PYUKHU
JeNaloT W3 JepeBa WM IUIACTMACChl, & KPYKKM W CTaKaHbl M3rOTABIMBAIOT
MIPEUMYIIECTBEHHO M3 TJIaCTMACChI, CTekIa, Gpapdopa?

HecmoTps Ha TO, 4YTO JKMAKOCTM W Tra3bl SBISIOTCS, KaK MPaBUIIO, IUIOXUMH
MPOBOJHUKAMH TEIUIa, OHU MOTYT OO€CleuMBaTh JOBOJIBHO OBICTPO Mepeaady ero
Onaronapss kKoHBekunHu. KoHBeklusi — nepeHeceHne YHEPruu CAMUMHU CTPYAMHU

rasa nmjim ;KMaKoCTH.

HenpeppiBHass KOHBEKIMS MPOMCXOJUT B 3€MHOM MaHTUH, B pe3yJbTaTe 4YEro Mbl HalOI0gaeM
JIBI)KCHUE TEKTOHWYECKUX TUTHT. KOHBEKITMOHHBIE aTMOC(EPHBIC TTIOTOKH OIPEISIISIONINM 00pa3oM
CKa3BIBAIOTCS Ha KJIMMAaTe Halleu IUIaHCThI, TMCPCHOCA TCIUIO M3 3KBATOPHUAJIBHBIX IIHUPOT B
OpUIOJAPHBIC IIHPOTBI BMCCTE C BO3JYIIHBIMU M OKCAHHMYCCKHMMH MacCCaMMU. I[a)Ke Ha YPOBHC
OTACJIIBHO B34ATOTO KPYIMHOIO TOpoJa KOHBCKOUA IMPUBOJAUT K 3HAYUTCIIBHBIM HCPEMCIICHHUAM
aTMOC(EPHBIX CIIOEB: EPETPETHINA ac(aabT B IICHTPE TOPOJa B 3TOM CIIydae UTPaeT poJib KOHPOPKH
moa JHUIIEM KAaCTPROJIHN. (DaKTI/I‘—IeCKI/I, 6.]'[31"0}13135[ KOHBCKIHUHA B ropoJiax yCTaHABJIMBACTCsA OCO6BII\/'I
MUKpokiuMar. KOHBEKIMs ympaBisieT yparaHamu, TpO3aMH U OKEAHCKMMH TEYEHUSIMH, OHa
MpUYMHA NOSABIECHUS rpanyn Ha CoJHIIE.

KonBeknus B razax, ee oobsicuenue. [lomecTuB pyKy Haj

ropsiuev IUIMTOM WM HAJ TOPALIEH JAMIOH, MBI
MMOYYBCTBYEM, YTO OT IUIATHI WM JIAMIIBI  BBEPX
MMOJHUMAIOTCS TEIUIbIe CTpyH Bo3ayxa. KoHBekuusi B
KMIAKOCTAX, e¢ oObsicHeHue. [loyeMy >KMAKOCTH WM Ta3bl OOBIYHO HArpeBaroT

cauzy?  JlemMoHCTpamusi ¢  KOHBEKIIMOHHOW  TpyOkod. EcTecTBeHHass wu
BbIHYK/IeHHasi KOHBeKIMs. KOHBEKIUA B JKWIbIX NOMEUIEHUAX, OTOIUIEHHE U
OXJIaXIEHUE JKUIIBIX MMOMELIeHUH. [[pyrue npumepsl TpOsIBICHUS KOHBEKIIMU: BETPHI
Opu3bl, oOpazoBaHue oOjakoB, Tsra. IlouyeMy J>KHAKOCTH W Ta3bl HE HArpeBaroT
cBepxy? OmbIT ¢ HarpeBaHWEeM BOJbI B MpoOupke. [loueMy B KuiHie 3CKHMOCOB
(uri1y) coxpaHseTCsl TeII0, HECMOTPS Ha TO, UTO BXOJIHAs ABEPb BCEra OTKPHITA?

HHH YMCHBIICHHUA KOHBCKIOHUH CTaparOTCA OI'PAHUYNTH BO3MOKHOCTH JIBHKCHHA

BO3ayXa. I[J'Iﬂ 9TOI0 Ha TCJIO HAACBAIOT OJACKAY, M CTCHBI JKHIIMIIA H30JIMPYIOT

IIOPUCTBIMH MAaTCpHUaJIaMu, COACPIKAIINMHU 110 BO3ZMOKHOCTH HCHOI[BH)I(HBIﬁ BO34YyX.
HOI[HGC?I PYKY K JIaMIIOYKC, MBI 4YBCTBYCM, KaK IICPCAACTCA TCIJIO OT JIAMIIOYKH K

pyke. Ecnu ke moMecTuTh MEKy HarpeThIM TEJIOM M PYKOM JHCT Oenoi Oymaru, To
pyka mnepectaeT ourymars temio. I[louemy? Kakum oOpa3om mnepemaercs 3Ta
sHeprusi?  TemnonpoBogHocTh?! Her! TemnonpoBogHOCTs  BO3AyXa — Marja.
KonBekuusa?! Her! KoHBeKIIMOHHBIE TTOTOKA Ha 3eMJI€ BCErJa HalpaBiICHBI BBEPX.
Kakum oOpazom mnepenaercs sHeprust oT ConHua K 3emiie yepe3 MOYTHU IMYCTOe
MPOCTPAHCTBO? JHEPIrHUA NMEPEHOCUTCS OT HCTOYHNKA K MPUEMHHUKY HU3JIyYeHHeM.
HUcTtounnkn mn3nydyeHuss — JwOble Harperbie Tesa: nouysa, CoiHIE W 3BE3.bl,

JaMIioyka, nedb. Kak ke MoxeT ObIThb OOHapyxkeHO 3TO u3nydeHue? KommyecTBo
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SHEPruu, U3Jy4aeMOd B €AMHMILY BpPEMEHH HArpeTbiM TEJIOM, 3aBUCUT OT
TeMIEePaTyphl Tela (IEMOHCTPALMS ¢ HIEKTPUYECKOM TaMIOUKo mpu
pasHBIX HaKaJiax), OT IBeTa MOBEPXHOCTH Tela (IeMOHCTpamus), oT = &
IUIOIIAH MOBEPXHOCTH TeJia (IEMOHCTpalus ¢ JaMIOYKAMH pa3HOU "d‘
MOIIIHOCTH). B3pocnplii yenoBek H3Iy4yaeT TEmIo Kak CTOBaTTHas “
JaMIIOYKa.

Ipuemunkn usaydeHus. KoaudecTBo MOIJIONMIEHHOW TEIOM B €IMHHUIY BPEMEHH
SHEPrUu 3aBUCUT OT €€ IBeTa (IEMOHCTpAalLMs C TEIUIONPUEMHUKOM) U OT IJIOIIAAH

IMOBEPXHOCTH TeEJIaA.

JonoanurenbHass nugopmanms. Eciu Teno noriomaer U3jiydeHue, TO €ro BHYTPEHHSS SHEPTUs
yBenuuuBaercs.  Harperoe  Teno  m3mywaer  Oonbimie  sHeprun.  Ilpm paBeHcTBe
E

noez

t
BBl TIOJTy4aeTe OT Bamiero o0eia, KOTOPHIH B CBOIO odepenb HCXOMuT oT CoJHIla, MOXET OBITh
npeobpazoBaHa B JIFOOYI0 U3 (OPM DHEPTHH, HO HE MOXKET ObITh YHHUTOXKeHa!

IV. JlaGopaTtopnasi pa6ora Ne 5: «HarpeBanue 4€épHOro MeTaIMYECKOIO
HapuKa, ocsemaeMoro CoJiHIeM WK JIAMIIOH HAKAJIUBAHUS.
V. Bonpocwl:

E
= %BHYTPGHHSISI SHeprus (Temmeparypa) Tejla OCTAeTCsl HEM3MEHHOW. DHeprusi, KOTOpyo

1. Tlouemy HarpeTbie JeTalM B BOJIE OXJIAXKAAOTCS ObICTpEE, YeM Ha BO3ayXxe?

2. lTloyemy B XOJIOZHYIO MOTOAYy OBLI M ApPyrue TEIUIOKPOBHBIE YXUBOTHBIC HE
3amep3aroT?

YcKopuTcs 1M TasHUE JIbJ]a B KOMHATE, €CJIM HAKPBITh €ro Hryooi?

[Touemy yxoBbl€ KypTKH U OJI€K/1a U3 MOJBIX HUTEN «/IIOTIOH» Takue Teruibie?
[Touemy miepcTsiHas 0/1€XkKAa COXpaHSET TEIJIO Jdy4Yllle, YeM XJIomYaToOymMakHas?
ITouemy pa3Hble MaTepraibl B KOMHATE HAa OLIYIIb UMEIOT Pa3HYI0 TEMIEparypy?
3a4yeM 3UMOM HOCUTH IIAINKY?

© N AW

Ot yero pa3OpocaHHbIE YIIIM KOCTPA TaCHYT OBICTPO, @ COOpaHHBIE B Ky4y MOTYT

COXpaHsATh TEIJIO 0 yTpa?

9. Tlouemy Ham TeruIO MO OAESIIOM?

10. JImss wero oOparmienHass k COJTHIly CTOpOHA KOpITyca KOCMHYECKOTO TeJIecKOma
«Crnutiep» OblIa CBETJION H OJECTSAIICH, a MPOTUBOIOJIOXKHAS CTOpOHA ObLIa
BBIKpAIIICHA B YEPHBIN 1IBET?

11. [loyemy B XOJIOAHYIO MOTOAYy COOAKW CHAT, CBEPHYBLIMCH KJIYOKOM, a INTHIIbI
CUISIT HAXOXJIUBIIUCH?

12. bnarogapst mepcTH W3 TMYCTOTENBIX BOJOCKOB, CEBEPHBIE OJICHH MOTYT
BBIJICP)KUBATh OYCHB CHIIBHBIE MOPO3bI. [Touemy?

13. TloueMy B cajoHE 3aKpBITOW MAIIUHBI CTAHOBUTCS JKAPKO, €CIIM OCTABUTH €€ Ha

COJIHIIC B TEIUIBII JIETHUH JE€HB?

14. Tlouemy, Koraa rpeeulb y KocTpa pyku, HAaUMHAET MEP3HYTh CIIUHA?
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. Hoquy TOHKAas MOJIMITHIICHOBAA TIJICHKA NPCA0OXPAaHACT paCTCHHUA OT HOYHOT'O XO.HOI[a?

V1. TBopueckue n1oMalIHue 3aJaHus:

1. TIIpemmoxxure cnocoObl MOJEpKaHUS KOM(POPTHOW TeMIlepaTypbl BHYTPH HHIOTHPYEMOTO
KOCMHYECKOTO KOpaldJisi IpH ero moJiete Ha Mapc.

2. Ilers u Bacs Kynuiam mo TEpMOMETPY M TMOBECHIM MX Ha yauie. llers moBecusn TepMomeTp
HIKe (hopTouky, a Bacs — Beime poprouku. KTo u3 HUX cuibHEe 3aMep3HET Ha ynuie?

3. [Tlouemy kamia y KpaeB TapejKu OCTHIBaET ObicTpee?

4. HWccnenyiite, 3aBUCUT JHM CKOPOCTb PACIPOCTPAHEHUs TEIJIOTHI BJOJIb IPOBOJIOKH OT €€
TOJIIHUHBI, OT MaTepuana?

5. Ilouemy HauMHaeT BpalaTbcs OyMa)kHasi BEPTYILIKA [IPU MPUOIMKEHUN K HEH pyKu?

6. Kakum cBOICTBOM BOJBI OOBSACHSIETCS TO OTPOMHOE BIIMSTHUE, KOTOPOE OKa3biBaeT I oybheTpum
Ha TeMIepaTypy BO3ayxa B MpHOpexHbIX cTpaHax? Kakum cmocoOom mepenaeTcsi MaTepuKy
TEIJIOBAasl SHEPTHUs ATOTO TeUEeHUs?

7. WccnenyiTe: HN3BMEHHUTCS JIU CKOPOCTh HArpeBaHUs BOJbI B COCYZE, €CIM Ha TIOBEPXHOCThH BObI
HaJIUTh TOHKUHU CIIOM Macia.

8. JlokaxwuTe, 4TO 1Iyda HE TPEET.

9. Hwmeercs aBa OOMHAKOBBIX TepMoMeTpa (y OXHOTO OAUIOH C PTYTHIO CMa3aH Ba3eIIMHOM),
CTaKaH ¢ XOJIOJHOW BOAOW U cekyHaoMep. [Tokazars, 4TO Ba3eauH IUI0X0 NPOBOIUT Teruio. [ ae
HCIOJIb3YETCS 3TO CBOWCTBO Ba3eNHa B TEXHUKE U B ObITY?

10. IIpomemMoHCTpHpYiHTE KOHBEKIIMOHHBIE IOTOKH: COCY/I C BOJIOW, MapTraHIIOBKa, HArpeBaTeb.

11. IponabmromaiiTe NBMKEHHE KOHBEKIITMOHHBIX IOTOKOB BO3JyXa B KBapTHPE C TIOMOIIBIO
IUIEMEHH CBEYM, MOMelas cBeuy Haj Oarapeeil OTOIUIEHHUs, HAa TOJNYy y JABeped U T.1.
N300pa3ute HampaBiieHne TOTOKOB CXeMaTHUECKU B TETPAIH.

12. B xononHbIi A€Hb, HAXOASCh B MOMEIICHUU, TIOCTONTE HEKOTOPOE BpeMs JIULIOM K OKHY, a
MMOTOM OTBEPHUTECH OT HeT0? OOBSICHUTE BaIllX OIYIIICHHUS.

13. TIpeanokute mpoeKT MaKCUMAaJIbHO TEIVIOM30JIMPOBAHHOTO 3/IaHUSI.

14. Onumure npubOp, KOTOPBIM MOXKET OBITh WCIOJB30BaH [UISI W3MEPEHHS KOJHWUYECTBA
MaJaroIIero Ha HEro TeIOBOTO U3JIy4eHUsI.

15. M3roToBuTH C MOMOIIBIO JABYX CTEKISIHHBIX OaHOK pPa3HOTO pa3Mepa MOJelbh TepMoca H
MIPOJIEMOHCTPUPOBATH MPUHIUI €TO JICHCTBUSI.

16. 3amosHuTe TabNMUITY:

SBneHne B npupone | B OpiTy Ha npousBojictBe B >xu3Hu yenoBeka

TennonpoBoAHOCTH
KonBekuus
N3nyuenne

Cumnamusi — 3mo Koeoa Hpasumcs 6HeuLHoCnlb, 811001IEHHOCMb — K020d Hpasumcs

6HEWHOCMb U XapaKkmep, d 11006066 — 5Mo K020a Hpaesamcs oasice HedOCMamxKu.

Aumyan 0e Cenm-Ix3tonepu

Z Ypox 117 i TEIIJIOBBIE JIBUT'ATEJIN

[Mouyemy gpoxat 3amMep3LIHe JHOIH U )KUBOTHBIE?

L[EJIb VPOKA: ]Jlathb mpencTaBlieHHME O TemjioBoM jaBuratene u ero KIIJ;
MO3HAKOMHUTh YYEHUKOB C YCTPOWMCTBOM M MPHUHIIUIIOM JIEUCTBUSA UYETHIPEXTAKTHOTO
JIBUTATEJISI BHYTPEHHETO CrOpaHusl.
TUII YPOKA: xoMOMHUPOBAHHBIH.
OBOPY][OBAHHUE: Moaenp TEIJIOBOIO JBUIATels, CTEKISHHBIM MEIULIMHCKUN
mmnpul (20 mi), konda (100 — 150 mut), snekTpuydeckas IIMTKa, COCYl C XOJIOTHOMN
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BOJOW, MOJIENIb YETHIPEXTAKTHOTO KapOIOpaTOPHOTO JBHUTATENs BHYTPEHHETO
cropaHusi, IpuOOp IS TEMOHCTPAIIMU B3phIBA TOPIOYEH cMecH, MpoOUpKa ¢ BOJOM,
CIIUPTOBKA (CyX0€ roprouee).

1IJIAH YPOKA: >
1. BcrynurenbHas 4acTh n
2. Ompoc 3
3. OObsicuenne oy
4. 3akpermieHue ('
5. 3apnaHue Ha 10M l& |

Il. Onpoc pynoamenmanvuoui: 1. TennonpoogHocts. 2. Konsekuus. 3. M3nyuenue.

Bonpocwi:

1. B HEKOTOpPBIX MOJENSIX TOPHOJBDKHBIX OYKOB MEXTY BHEIIHEH M BHYTpPEHHEH
TUTACTUHKAMU U3 [[BETHOM IJIACTMACCHI HIMEETCSl BaKyyM. 3auemM?

2. Tlouemy Terutblii BO3AyX MOAHUMAETCS BBEPX.

w

[Touemy y uenoBeka Ha MOpO3€e OBICTPEE BCEro 3aMep3at0T KOHEUHOCTH?

4. TonbKo 4TO CBapE€HHOE BJIAXKHOE SIUII0 MOXKHO JIEPXKaTh B PyKax, HO 3TOTO HEJIb3s
CIeNaTh MOCJIe TOro, Kak siiio BeICOXHET. [louemy?

5. Tlouemy karra mpuropaert, a Cyr HeT?

6. [louemy moxa ojesyioM C MOMOAEAILHUKOM MOXKHO OBICTpEE COTrpeThCs, 4eM 0e3
Hero?

7. Tlouemy 3uMOIi B BaJIeHKaX HAMHOT'O TEIJIee, YeM B KO>KaHBIX OOTHHKaxX?

8. B ueM mpeuMylIecTBO «TEIJIBIX IIOJIOB» Tepeln OaTapesiMu ILEHTPaIbHOTO
OTOIICHUS?

9. Tloyemy cHer 3a rOpOJOM TaeT MeJJICHHEE?

10.B 3uMHIOI0 CTYKY MOCpEaH Jieca Il CMEPTU OT MEePeoXIakKACHUsI oTpedyeTcs
HECKOJbKO 4YacoB, a TMpU TNAJACHUM B TOJBIHBIO — BCETO HECKOJIBKO
MUHYT. [Touemy?

11.YTo 3ammiaer oT XoJjoja Jydlle: JepeBIHHAs CTEHA WIM CJIOW CHEra Takoi ke
TOJIIIUHBI?

12.Tloyemy CTyITHM UMIIEPATOPCKOTO MUHTBUHA B CTYXKY HE MPUMEP3AI0T KO JIbY?

13.Tloyemy MBI He 00KUTAaeM MAJBIIBI, KOTJA AEPKUM TOPSILYIO CITUUKY ?

14.TToueMy XOI0AHBINA BO3AYX PACIIPOCTPAHSAETCS MO MOy MOMEIICHHUS ?

15. /s gero Hy>kHa TieHa B BaHHOW? UT0OBI Oyaromaps BO3ayXy B HEHl ynep:KUBaTh
TEIJI0 BOJbI?

16.ITogyemy 05KOTH HEIIb3S1 Ma3aTh MACIIOM ?

17.0rt gero Hac 3amumaet arMmocdepa?

18.00bsiCHU TTOCTIOBUIIHI:

e (CHer — oJesJIO JJIs MIIEHUIBI (KUTancKas).
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e Ecnu xouepra JiauHHasi, pyKd He 000XOKeIIb (TaTapcKas).
19.Ileppst BOJOMJIABAIOMIMX MTHUI] HOKPBITHI TOHKUM CJIOEM KHUpPa, KOTOPBIA HE

cMauuBaeTcs BoAou. Kakyro mosib3y NpuHOCHUT 3Ta TUIEHKA NTHLaM?

20. Korma HauMHAKOTCS MOPO3bI, BIAXKHAs MMOYBA, B TOM YHCJIE W B TOpax, MpoMep3acT BriyOb
MeHblIe, yeM cyxas. [Touemy?

I11. IIpouecc mpeBpaiieHus pabOThl B TEIUIO YEJIOBEK HCIOIB30BaJ €LIE Ha 3ape
HMBWIM3aMK (TPEHHE W ynaap), a OoOpaTHBIM — MpeBpalleHue Temia B paboTy
(BHYTPEHHIOIO SHEPIHIO TOIUIMBA B MEXaHWYECKYIO SHEPIHI0) — Havyall MCIOIb30BaTh
mumb 300 ner Hazan, Kak »to emy ynanocs? IIpu CKMTraHUM TOIUIMBA BBIACISETCS
0OJIBIIOE KOJIMYECTBO TEINIOTHL. Ternepb HEOOXOJUMO YacTh BHYTPEHHEH JHEpruu
TOIUIMBA TPEBPATUTh B MEXaHMUYECKYIO SHepruro. JlemoHcTpauus paboThl mapa
(BBIOpOC MpoOKM M3 MpoOUpKU ¢ Kumsmeidl Bojoil). Ilouemy :
BblleTaeT mnpoOka? I[lpy KUNEHUHM YacTh DHEPrUU  BOJIbI
nepelia BO BHYTPEHHIO 3Hepruto mapa. [lap, pacmmpssce,
copepmina  paboty. OH BBITOJNKHYNI MpoOKy. [Ipu sTom

BHYTPEHHSISI SHEPIUs Mapa nepenia B KHHETHUECKYI0 SHEPTUI0 ‘

NpoOKU. 3aMEHUB MNPOOMPKY IMIMHAPOM, & TPOOKY — ol P
MOPIIHEM, MOJYYUM MPOCTEUIINKA TEIUIOBOW ABUTATENb. Eciu ‘
CTEKJISTHHYIO TPYOKY C 3ay’K€HHBIM HIKHUM KOHIIOM OMYCTUTH HANOJIOBUHY B COCY/I
C TOpsiYeil BOJIOM U, 3aKPbIB BEpXHEE OTBEPCTHE MaJIbLIeM, ObICTPO MEPEBEPHYTH €€,
TO W3 Hee ropsyas BOJA BBHITEKaeT (coBepiieHHe pabOThl HATPETHIM BO3AYXOM).
TenioBoM aBHUraTeib — YCTPOMCTBO, MNMpPEIHAZHAYEHHOE JIA NpeBpalleHUus
BHYTPEeHHel JHEPIrvH TOILIMBA B MEXaHMYECKYI0 JHEPIrHUlo.

Bce i MammHbl 00beIMHIET OMH TPUHITUTT

% pabotel. B HHMX »Heprus TOIJIMBa CHaudana

NEPEeXOJUT B JHEPrui0 rasza wim mnapa. ['a3

. coBepmaer pabory. Ilpu 3TOM dYacTh ero
2

BHYTPECHHEN SHEpruu MEePEeXOaUT B

L MEXaHUYECKYK)  JHEPIHUIO. YcrpoicTBo
? TeMJIOBOr0 JABUraresia (OObACHEHHE Ha

monenu). B HarpeBarene moprus mapa
MOJIy4aeT KOJMYECTBO TemoThl Qi W HarpeBaercs 10 D 4
temnepatypsl ;. Jlanee nopuus mapa noctynaet B HUIMHIP
c mopurHeM u coBepimaet padboty A'. Kak caemars mporecc

muknndeckum? Kakyio paboTy HEOOXOIUMO COBEPIIUTH

BHEIIHEW CWJIE€ [JIs BO3BpalllCHUs IOpUMHM Iapa B

o¢

HarpeBatenb? A = A'? KakoB KIIJ[ storo mukmna (IuKi
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HepaauBOro yuyeHuka)? 3ademM HykeH xonoawiabHuUK? Ilopums mapa otaaer
XOJOIUJIBHUKY KOJMYECTBO TEmIoThl Q,, W ee Temmeparypa craHoButcs tp. Kakas
Tenepb paboTa HeoOXoauMa [UIsl BO3BpAlICHUS NOpPLUMU Tapa B HarpeBareib?
Mesnbiue!? [Touemy? [IpousBoauTcs au noJie3nas padoTa 3a UK’
O, —
Anm:A’_A:Ql_QZ- 77:1Q—QZ'100%

1
JleMOHCTpanys IIpUHLUIIA ACHCTBUA IPOCTEUILIEr0 IMapOBOr0 JABUraTENsl Ha MOIEIU
(mmpui, xosba, MIWTKA, XojoaHas Boja). UtoObl mpeoposieTh MyTh AJUHOU 18
KAJIOMETPOB Ha MapoBO3€, HEOOXOAMMO cxkeub mpuMepHo 500 KuiaorpamMmoB yris!
[louemy moONB30BaTHCA TEIUIOM OTHSA Ui TMPOU3BOACTBA pabOTHI Jydlle, 4YeM
3aTpadyMBaTh €ro Ha MPOU3BOACTBO apa, a 3aT€M MCIO0JIb30BaTh TEILIO napa?
LDicetimcy Yammy, xomopwiii cunoii camoObImMHO20 2eHus, paHo 00paAujeHHO20 K
HAYUYHbIM  UCCTIe008AHUAM, YCOBEPUIEHCMBOBAL NAPOBYI0  MAWUHY, DACUIUPUE
cpeocmea c80e20 omeyecmad, Y8eauylll yelo8eueckue CUlbl U 3aHsl 8bICOKOe MeCHO
MedHcoy 3HAMHeUUUMY YYEeHbIMU U O1a200emeamMu MUupa.
Haonucey na nocmamenme ckynonmyput [oicetimca Yamma

OaHuM U3 caMbIX pacmHpoOCTPaHEHHBIX BUIOB TEIUIOBOIO JBUTATENSl, KOTOPBIA MbI
BCTpPEYAEM B JKM3HU, SIBISETCS ABUTATENb BHyTpeHHero cropanus ([IBC). Tonnuso B

HEM CropaeT NpsIMO B LWJIMHAPE, BHYTPH
o . e - . .  camoro npurareins. ['oprouast cMech — 3T0
~g il i N, “ " cMech TOpIOUMX Ta30B, YACTHI[ JKHJKOTO

TOIIMBA W IIapOB TOILUIMBA C BO3JYXOM

® [ J
\ \ N (KUCIIOpPOOM). [Tepuoauuecku B
\ 4 HUJIMHAPE IPOUCXOIUT CTOPAHUE TOPIOYEH
® ) ® ® ) ®
- N cMmecu. Hampumep, cropaer cmech MmapoB
a 4] B T

OoermsuHa u  Bosayxa.  OOpasyrorcs
razoo0pa3Hble TMPOAYKTHI cropanms. HWx
TeMIepaTypa Ipyu 3TOM JOCTUTaeT BBICOKUX 3HAYECHUU 1600-1800°C. B pe3yJibTare
ATOrO PE3KO YBEJIUYUBAETCS JIaBICHUE HA MOPIICHb. DTH Ta3bl (IPOMAYKThI CTOPAHUS)
TOJIKAIOT NOpPIIEHb. [Ipy ABM)KEHMH NOPIIHA ABUIAaeTCA M KOJEHYATHIA Bal. Takum
oOpa3oM, ras3pl COBEpPHIAIOT MEXaHMYECKYyH paboTy. B TeXHUKe HCMONB3YIOTCA
JBUTATEM BHYTPEHHETO CrOpaHMsi: MapoBas MalllMHA, JABUTAaTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ra3oBasi TypOWHA, peaKTUBHBINA JBUTaTeIh. B mu3emsax
MOIIHOCTh PETYIUPYIOT KOJIMYECTBOM BIPHICKUBAEMOIr'0 TOIUIMBA MPHU MOCTOSHHOM
konmaectBe Bosmyxa. KIIJ[ coBpemeHHBIX O€H3MHOBBIX nBurarencit okoio 30%,
nu3enbHbIX JIBC okoso 50%.

HomnosHuteabHasds uHpopManus. TponMUecKUil IUKIOH IUTAETCS HCIAPEHUEM TEIUION BOMbI
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U HaJ| cymied ObIcTpo TepsieT cuity. Ho moka MmpUTOK SHEPruM COXpaHseTcs, oHa mpeoOpasyercs
yparanom, Kak TCIIJIOBBIM JABHUI'aTCIIEM, B MCXAHUYCCKYIO SHCPIrUi0 BETPa, B KOHACHCAIIUIO BOJHBIX
napoB. Cuiia 3TOT0 HAaTHCKa BBI3BIBAET TPEIET: CaMblil 3aypsiIHbII TPONMUYECKUN LUKIIOH (paguyc
60 xm u ckopoctb 40 m/c) HeceT mpumepHO 1500 MBT.

V. 3a0auu:
1. Camblit 5KOHOMUYHBIN TemioBou aBurarenb 1840 roga motpedssut 0,77 Kr yris B
yac nipu MomHocTH 735 BT. KakoB KIIJI yctanHOBKM? Y AenbHas TEMIO0TA CTOPaHUs
yris 29 MJDx/kr.
Bonpocwi:
1. Tlouemy TemyOBOM ABUTATENb HE MOXKET paboTaTh O€3 XOJI0AUIbHUKA?
2. 3a cuer 4ero coBeplIaercs padoTa Mo MepeMEelIEHUI0 PTYTH B TEPMOMETPE MpHU
U3MEpPEHUHU TEMIIEpaTyphl y YeIoBeKa?

3. OTHOCHUTCS JI1 PY’Kb€ K TEIJIOBOMY JIBUTATEIIO?

4. Tloyemy mymie4Hbld CTBOJ OT XOJIOCTOTO BBICTPEJIa HArPEeBAETCs CUIIbHEE, YEM OT
BBICTpENa CO CHapsAoOM?

5. MOXXHO 1M YeJI0BEeUeCKUI OpraHu3M paccMaTpUBaTh KaK TEIIOBOM JBUraTein?

o

[Ipu kakux TakTax JBUTaTesiss BHYTPEHHETO CrOPaHUs 3aKPBITHI 00a ero kiamnaHa?

7. TonbKO >XKUBBIE OPTraHU3MBbI CIIOCOOHBI YJIABIMBATh PACCETHHYIO B OKPY KaroIeM
IPOCTPAHCTBE JJEKTPOMArHUTHYIO DHEPrHUI0, 3amacarh €€ B BHUJE BHYTpPEHHEH
HHEPTUU U UCIIOJIb30BaTh IJIsi CBOMX HYX . Tak 1 310?

8. Uro menath Ha Xonoje: 6eXaTh, UJITH WIH CTOSITh?

9. Tlouemy aBTOMOOWJIb TPyAHEE 3aBECTU 3UMOM, YEM JIETOM?

10. Temnieparypa Tasaus apaa 0°C. Ho BecHOM CHer JEXKHUT U MpH 0oJiee BHICOKOH
temnepatype. [Touemy?

11. Kak MOXHO TIpeI0TBPATUTh 3a00JIeBaHUs, O0YCIOBIICHHBIC ITIEpEeTrpEeBaHUEM ?

V.

1. IlpemioxuTe MPOEKT «PE3WHOBOTO ABUTATENS», UCIONB3Ys PabOTy, COBEPIIAEMYI0 PE3UHKOU
IIPU €€ HarpeBaHUU BOJIOM.

2. TemoTa croco0OHa MepexoAuTh TOJIBKO OT Tena ¢ 0oyiee BRICOKOW TeMIlepaTypoil K Tely MeHee
HarpeTroMmy. TeMIiiepaTypa HaIIero Teja BbIIIE TEMIEpaTyphl BO31yXa B HATOIJICHHONW KOMHATE.
[Touemy >ke HaM B TakOi KOMHATE TETI0?

3. [loueMy 4venoBeK BBIHYXKIEH MPUHUMATh NuUILy moutu B 50 pa3 yaiie, yeM, HapuMmep, MUTOH
TaKoro ke Beca, a Kanopuil o norpediset B 30 pa3 Gombliie, 4eM 3Ta KpymHast 3mesi?

4. B xakoMm ciy4ae mpoiiecc TeriooOMeHa MPOU30UIeT ObICTpee, €ClId B TOPSYYI0 BOJY HalIUBaTh
XOJIOAHYIO WJIA B XOJIOAHYIO HAJIMBATh TOPSUYIO, PU YCIOBUH, YTO MACCHI FOpSAYEH U XOJIOJHOM
BO/IbI OJIMHAKOBBI?

Teopusi, He nposepsiemas ONLIMOM, HpuU 6celi
Kpacome KOHYenyuu, mepsiem 8ec, He NPUsHaémcsi.

JI.U. Menoenees
Ypox 8/8. KOHTPOJIBHASI PABOTA Ne 1

B 00b14HOIT )KM3HM 1 HEe TAKOH NMOJ03PUTENbHBII, HO HA KOHTPOJIbHOH padoTe NPUXOAUTCH.
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Ileyanvua srcusns moeo, Kmo autis Myop.
Bonvmep
A ewe ne ycman youensamscsi
Yyoecam, umo ecmo Ha 3eme, -

Tenesusopy, conocy payuii,
Benmunamopy na cmoze,
Kax npuoymame moenu maxoe,
Ymo naacmunka necuro noem,
Ymo Ha KHONKY HadXdCMeulb YKo —
U cpedv nouu oenv nacmaem?
A sgepsto cebs mpamsaio,
A ansoicy Ha IKPaH KUHO.
Omy mexHuKy noHumas,
Hzymnsrocs eti 6ce pasHo.
Tok no nposonoke cmpyumcs,
Cnymuux xooum no Hebecam!..
Yenosexy cmoum Ousumscsi
Yenoseueckum wyoecam.

B. lllegpnep «Texnuxay

QJEKTPUYECKUE SABJIEHUSA

Ymobbl omKpvlmb HOBblE YACTU C8EMA, HYIHCHO UMEMb CMEL0CMb NOMePSmb U3 U0y cmapwvle bepeaa.
Anope Kuo

Bsanmogeuncrteme 3apsagos

Kak muoeo den cuumanoce He803MONCHBIM, NOKA OHU He ObLIU OCYUeCMBIeHbI.
Taui Ihunui Cexkyno Cmapuiuii
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HUmak, eecb onvim apka ecmb, U CK6803b Hee

Mepyaem — mup,  Heno3uaumwvli U HeU38ECMHbI,

I'panuya srce e2o yxooum 60anb, noxa s K Heti uoy.
Tennucon, «Oducceti

g Vpox 9/1. g SJIEKTPUUYECKUH 3APS]I

IHouemy Komka 3uMoii He JTIOOUT, YTOOBI ee IJIAANIn?
L[EJIb VPOKA: BBectu noHATHE "ANEKTPUYECKUH 3apsal’ U MOATOTOBUTH YUEHHUKOB

K TOHMMAaHMIO CMBICIA 3aKOHA COXPaHEHUS OJJIEKTpUYECKOro 3apsaa. JlaTte
MpeCTaBIeHUE 00 IEKTPU3AIUU T MPU COMPUKOCHOBEHUHU.

THUII YPOKA: nexnus.

OFOPY]I[OBAHUE: nanodyku W3 CTeKiaa W 300HHMTa, IJIACTUHKA M3 IUICKCHIJIAca,
chepuueckuii KOHIYKTOP Ha MOJACTaBKE, MOJIOCKH MOJUATUIICHA, XJIOPBUHUIIOBBIC

TpyOKH, pe3UHa, HOXKHUIIbI, HATWIBHUK, ChIITyYHE Tella, KareJlbHUIIA.
LIJIAH YPOKA:

BcerynurensHas 4acth
PabGora Hax omrmOkamMu
Jlexnus

3akperuieHne

3agaHue Ha IO0M

I1. Pa36op 3amanuii KOHTPOIBHOM paboThl. OTBETHI HA BOIPOCH! yUALTUXCS.

agrownE

I1l. Hexoropele MaTepuanbl, eclnm  HMX HOTEPETE,

TAMHCTBEHHBIM 00Da3soM MEHAIOTCS. OJMH U3 TAKHX o e 'f(_______F_r e F,
MaTepuajoB SHTaph (DJIEKTPOH), NIPEBHSS OKaMeHenas - e - e _
CMOJIa, KOTOPYIO HAXOJAT MPEUMYIIECTBEHHO Ha Oepery F, e Fr F, o F,
Bantuiickoro mops. Toraa elie HUKTO ¥ HE JI0TaIbIBaICS, 4_9}3_’_ ;""j_?p_’
Kakoe OrpOMHOE 3HaueHWe B OymylieM MpuoOpereT me F, F mp
ANIEKTPUYECTBO. YIKE€ BECTH JIeT Hazajg B AMepuke @ F T =hh-4

T

SHTY3UA3M BOKPYT AIIEKTPUYECTBA HE yCTyma
eBpOINECiCKOMY HHTEepecy. B pe3ynbraTe OBUIM 3alaTeHTOBAaHBI MHOTOYHCIICHHBIC YCTPOWCTBA;
cpear HUX OBLIH JICKTPUYCCKUE MIETKU sl BOJIOC (0T 0OJIBbICEHMsI!), SIEKTPHUUECKUE KOPCETHI (s
noxynueHus!), anexrpuueckue nosica (?) u T. 1.

B3aumopneicrBue HAdJIeKTPU30BAHHBIX NMajJ04YeK. Kak 00bSICHUTH
HaOaonaemble sBJeHHss? CTpoeHUE BEUIECTBA: MOJEKYJbI, aTOMBbI, flpa H
3IICKTPOHBI, TIPOTOHBI ¥ HEHTPOHBL. DIEKTPOHBI 06IaaoT Maccoit (Me= 9,1-:10°" kr)
Y TIO3TOMY JIOJIKHBI MIPUTSTUBATHCS IPYT K APYTY, KaK Mbl IPUTITHUBAEMCS K 3eMJIe.
Ecau Obl MBI TpOBENM OMBIT C ABYMS AJIEKTPOHAMU, TO OOHAPYKHUIIA ObI, YTO, KPOME
CBOICTBA MPUTATUBATHCS, DIEKTPOHBI 00JIaJal0T CBOMCTBOM OTTAJKHUBATHCS APYT OT
Apyra ¢ OONBITUMU CHIIAMH (CIIOCOOHBI K AJICKTPOMAarHUTHOMY B3aMMO/ICHCTBHIO).

DNEKTpOHbI 007aJal0T MACCOMl UM IOATOMY MPUTATUBAIOTCS JpPYyr K ApPYry, HO
ANEKTPOHBI 00JIAAIOT IJIEKTPUYECKHM 3apPSA0M U MO3TOMY OTTaJIKUBAIOTCA JAPYT
OT Apyra ¢ OOoJbIIUMHU cuiamMu! DIEKTPUUECKUU 3apsij BCeX JEKTPOHOB OJIMHAKOB
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(37IEKTPOHBI TOXKAECTBEHHBI APYT APYry) U paBeH: (e = | 3JIeMEHTapHBII 3apsig = € =
1,6:'10™ Ku. BoobOpaxxaeMoe B3auUMOJEHCTBUE ABYX IPOTOHOB: (, = € = 1,610 Ko
BooOpaxaemoe B3aMMOAEWCTBUE AJIEKTPOHA C MPOTOHOM. JIBa BHJA AJIEKTPUUYECKUX
3apsaaoB: (e= - 1 smeMmeHTapHbId 3apsg = - € = - 1,6'10"° Kn. OpronmenHo
3apsKEHHBIE YACTUIBI OTTAJIKUBAKOTCH APYT OT APYra, a pa3HOUMEHHO 3apsKCHHBIE

— TNPUTATUBAKOTCA Jpyr K JPYrY. 3apsan SIEKTPOHOB CYMTACTCs OTPHUIIATENIbLHBIM
1 0003HAYAETCSI 3HAKOM «MUHYC» HE IMOTOMY, YTO, HAI[PUMEP, Y JIEKTPOHOB TypHOU Xapakrep!
BooOpaxaemoe B3aumozeiicTBue AByX HeHTpoHOB. HeliTpoHbl He 00Ja7a10T

JIEKTPUYECKUM 3apsiioM. Bonpoc: Yactuiia MoxkeT OBbITh
0e3 3apsna, a 3apsia 0e3 4acTHUIbL...? DJIeKTPpHYeCKH 3aps
() - cBOKMCTBO YacTHIIbI, OMPEICIISIONICe e¢ CIOCOOHOCTh K

+ o+ o+ o+ o+

QJICKTPOMArHuTHbBIM BBaHMOHeﬁCTBHﬂM, H3MEpHAEMOE B

KYyJIOHaX (SIMHHUIIAX 3JIEMEHTAPHOTO 3aps/a). 3apsi Tel. M30bITOK WK HEIOCTATOK
AJICKTPOHOB B KYCKE BemiecTBa (IeMoHcTpanus). Ecjaum Teno uMeer H30BITOK
JIEKTPOHOB, TO OHO 3apsi’K€HO OTPHUIATEJNbHO, a €CJM HeJA0CTATOK, TO
noaoxuTeqabHo: (q =N-e), rme N — mHejdoe YHCI0. DJIEKTPU3AIUA TeJl.
B3aumoneinictBue  Ha’JIEKTPU30BAHHBIX  MAJIOYEK cTexno

360HUT o

(nemoHcTpanmsi). Kak mpoucxomaut siaekTpu3anus
Ten? JJeKTpu3auMsi — IMepexo] 3JeKTPOHOB OT

'\
OITHOI'0 T€JIAa K IPYromMy npm uX KOHTAKTE. WerkK
J00HMTOBAs MNAaJ04YKa, MOTEPTAs O WIePCTh, 3apsHKAeTCs OTPULATENIBHO (MMeeT H30BITOK
JJIEKTPOHOB), a CTEKJSIHHAsI NMAJ04YKa, MOTEPTAsdA O INEJIK, 3apsHKACTCS MOJI0XKHUTENbHO (MMeeT
HEIOCTaTOK  3JEeKTpOHOB). Tpubo3jiekTpuueckmii psaa  BemecTB  (Ipedplayliee  TEJo
NIEKTPU3YETCA MOJIOKUTENIBHO, a TOCIeayIolee — oTpuLaTesbHo). CTeKo, 4yelloBeueckuii Booc,
HEIIOH, 1IepCTh, LIENIK, XJIONOK, Oymara, 500HUT, alleTaTHbIN IIeJK, HoIUITHIEH. CTOJIKHOBEHUE U
TPEeHHE MEXIY MEJIKMMHU YacTHLAMHU BYJIKAaHMYECKOTO IIeIUla CIOCOOCTBYIOT —IOSIBJICHUIO
3JIEKTPUUYECKUX 3aps/I0B U 00Pa30BaHUIO MOJIHUU NIPU U3BEPKEHUHU BYJIKAHA.
JlonosinuTebHas uHpopManusi: [lyena HenmpecTaHHO MalleT CBOMMHU — KPOIIEYHBIMHU
KPBUIBIIIKAMM, COBEpIlas MPUMEPHO JBECTH B3MAXOB B CEKYHAY. OTO IOCTOSSHHOE B30MBaHME
BO3/[yXa HAaCTOJIbKO HMHTEHCUBHO, YTO MbI CIIOCOOHBI CJBIIIATh CO3JaBaéMble WM BHOpalMH -
KyxokaHue. Korzma KpbUIBILIKM pacTaIKUBAJIM MOJIEKYJIbl BO3[JyXa Ha CBOEM IIyTH, 3JIEKTPOHBI
CMaxMBAJIUCh C HUX B OKpyXarouuii Bo3ayx. Ha Tene mnuenst o00pa3oBbBasics HEOOJbLION
MOJIOKUTENBHBIN 3apsiJl, HOTOMY YTO KOJIMYECTBA OCTABIIMUXCS JIEKTPOHOB YK€ HE XBaTajo, 4YTOObI
KOMIICHCHPOBATh IOJIO0XKHUTENbHBIA 3aps] BceX NMPOTOHOB B ee Tene. Korga oHa HaXoIuTcs O4YeHb
OJM3KO K LIBETKY, HO €Ill€ HEe KacaeTCsl €ro, ee IMOJIOKUTENIbHBINA 3aps]] NPUTATUBAET MOBEPXHOCTh
OBUIBIBI € CWJIOW, JIOCTATOYHOM, YTOOBI MOAHATH 4YacTh MBUIBIBI B BO3AYX U IPEOJOJETh
HeOO0JIBIION 3a30p MEXAY LIBETKOM M ITYEIIOM.

Takum obpazom, eosa 603HUKAeM DJIEKMPUUECMBO NONONCUMENbHOE, KAK OMPUYAmenbHoe

B03HUKAEM 0OHOBPEMEHHO C HUM U OOHO He MOodicem Dblmb NOAYUeHo 6e3 Opy202o.

Dpany Snunyc.

3aKOH COXPaHEHHWs JIICKTPUYCCKOro 3apsja: AJredpamyeckasi cymMMma 3apsiioB

3AMKHYTOH (PU3MYECKON CHCTeMbl OCTAeTCHA HEU3MEHHOM TMpH JHOBIX
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B3aMMOIECTBHSAX TeJ ITOi CHCTEMBbI: 0+, +...+0y =0 +0; +...+ 0y

Kak ObI mpuup4YrBO MBI HE CUMTAIM 3apsi/ibl HA PyYKe U HA OJICKIE MOCIE TOT0, KaK MBI OTEPIIU
PYKAaBOM DPYUKY, IPU MX CI0KEHMM IOJYYUTCS POBHO TO K€ YUCIO, YTO M JO B3auUMoOJeHcTBuUs!
Takum 00pazom, 3apssi COXpaHWIICA BOIPEKH BCeM YCHIUSM. BceleHHas B IIENIOM 3JIEKTPUYECKU

HelTpanbHa U Beer/a Oblia Takoii?!

JleMOHCTpanus B3aUMOJECHUCTBUS Ha pPACCTOSAHUM JBYX JIErKMX OJHOUMEHHO
3apsKEHHBIX IIApUKOB. [louemy miapukm oTTamkuBaroTcs Apyr oT apyra? Kakx
nepenaerca B3auMmozencTteue Ten? OTKylna JJIEKTPUYECKUM 3aps] «3HAET», 4TO
HEJaJIEKO OT HETO HAXOIMTCS JApYrol siekrpuueckuid 3apsa? Maiikia @apanen
nojiarajg, 4YTO DOJIEKTPUYECKH 3apsDKEHHBIE Tella  H3MEHSIOT  OKpyJXKaroliee
UX IPOCTPaHCTBO. Eciam B 3TO MNPOCTPaHCTBO MOMNALAET APYroe JDIEKTPUYECKHU
3apsKEHHOE TEJIO, TO OHO «YYBCTBYET» 3TO M3MEHEHME U BOCIIPUHUMAET €r0 Kak
cuioBoe BozaencTeue. [10j00HO TOMyY, Kak My3bIKajibHasi KOJOHKA TPOU3BOIMT 3BYK,
KOTOPBIM BOJIHOOOpPA3HO pPacHpOCTPAHSIETCS BOKPYT Hee, DJJEKTPUUYECKUU 3apsn

CO31aCT BOKPYT ce04 1oJIeE.

JonmonnurteabHass uangopmanus. Kak Moriiu 0bl 0TTAJIKHBATHCS B AHAJOTHYHOM CJIy4yae JBa
yuenuka? Ha paccTossHUM MBI HE MOKEM TIOBJIMATH HA JPYroro YeJIOBEKa, JUIsi 3TOTO HYKHO
MPUOJIM3UTECA K HEMY, JOTPOHYTHCS, 3arOBOPHUTH, IMOXJIONATH IO IJIedy, T. €. BOWUTH B MPSIMOU
KOHTAKT WJW OTIPaBUTh KOTO-TO, WJIM YTO-TO JIISl BBITIOJTHEHUS JTOW 3a7aud. YUYEHHUKU MOTIIH
OTTAJIKUBATHCA TOCPEJACTBOM OOMEHa IMPOMEKYTOYHBIM TelaMHu (TUPSIMH) WM TOCPEACTBOM
W3MEHEHHUS COCTOSIHHSI MPOMEXYTOYHOM cpeapl (BoiHOBOro mporecca)? IlocpencTtBom wactuir -
(hoTOHOB MM MeKTpoMarHuTHRIX BOTH?! Kak pacnpoctpansercs 3to moje? CorjlacHO KBaHTOBOM
MEXaHUKE CHJIa BHYTPH TOJIS MEepeIacTCs «BUPTYaIbHBIMU (DOTOHAMEY - YaCTHIIAMU, JIMIICHHBIMU
MAacCChl, KOTOPbIE MOSIBISAIOTCS U3 HUYETO U UCUE3al0T HUKY/IA.

[loka MBI HE TOTOBBI TOHSTH «MEXaHU3M» Iepelayd JEeUCTBUS OT OJIHOTO
HARJIEKTPU30BAaHHOTO Tella K JPYroMy, IMO3TOMY OyJeM TOBOPUTH, UYTO BOKPYT
KaXKJIOT0 3apsKEHHOTO TeJia CYIIECTBYET IJIeKTpPHUYeCcKoe MoJie,
MOCPEJACTBOM KOTOPOr0 OCYIIECTBJISIETCH B3auMoOjeiicTBUe
MEXKIY JIeKTPHYECKH 3apPsi>KeHHbIMM TeJIAMHU.

CaoiicTBa moJs:

e Co3naercst 3J1eKTPUYECKHUMH 3apsiIaMH.

e JlelicTByeT HAa 3JJIEKTPUYeCKHEe 3apsi/ibl, NMOMEIIeHHble B HEro, ¢ HEKOTOPOil CHJIOH
(nemoHcTpanms). JJIEKTpPUYECKas CHJIa (Ifa) - CHJIa, C KOTOPO#l 3JIeKTpHYecKoe IoJie

AeHCTBYET HA MIOMENICHHBIN B Hero 3aps.
e [lojie He OrpaHUY€HO B MPOCTPAHCTBE, HO YOBIBAET C PACCTOSIHHEM.
e [loJsie B3auMonpoHuKaeMo (B OJJHOM M TO# ke 00J1aCTH NMPOCTPAHCTBA MOKET HAXOAUThCSA
HECKOJIbKO MmoJieii).
e DJleKTpPUYECKOe MMoJie MaTepHaIbHO (001a1aeT SHEeprue).
JT0 moJie — peajbHasi CyIIHOCTb. OHO TNEPEHOCUT PaJMOBOJIHBI, HAIMOJHIET MPOCTPAHCTBO,
KoJeOJeTcs, Kak TOBEPXHOCTh 03€pa, U «IIePeAaeT» dIEKTPUUECKYIO CHITY.
Imenu, HanpuMep, CIOCOOHBI 0OHAPYKUBATh DIEKTPHUECKUE MOJISI BOKPYT [IBETOB, a MEIOHOCHBIE
MTYeIbl KCTIONB3YIOT CBOM 3apsijl Ui nepenadr HHQOopMalu MeX a1y 0COOSIMU BHYTPH YIIbSL.

V. 3a0auu:
1. IIpy ocBemeHWMH HEUTPATBLHOIO Tela  yIbTPa(HOIICTOBEIM CBETOM €TI0
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10
ITOBEPXHOCTh NOKHUHYJO 3107 a;mekTpoHoB. Kakum cran 3apsan tena?

2. JIBa OIMHAKOBBIX MeTauIMdeckux mapuka c 3apsgamMu 4 HKn um -10 vKn npuBenn B
COIIPUKOCHOBEHHE U 1OCIIE 3TOTO pa3aBuHyu. Kakue 3apsapl OyayT Ha MIapuKax 1ocie 3Toro?
Bonpocwi:

1. HeltitpanbHas Karuis BOJbl pasnenwnach Ha jnBe. IlepBas u3 HuMX oOnagaeT
ANEKTPUYECKUM 3apanoM +(. KakoB 3apsan BTopoil kamn?

2. [louemy npu nepennBaHuu O€H3MHA W3 OJHOW LIMCTEPHBI B JIPYTYIO OH MOXKET
BOCIJIAMEHUTBCS, €CIIA HE MPUHSTH CIEHUAIBHBIX MEP IPEAOCTOPOKHOCTH?

3. Ecnu pe3rHOBBIM IIJIAHTOM YAApUTh IO CTOJY, TO OHA AeKTpusyercs. [louemy?

4. TTouemy KollIKa 3UMOM He JIFOOUT, YTOOBI €€ riaaauin?

5. EcTb Takoe BbIpaXkeHHE — «B3pBIB HAa MyKOMOJIbHOW (abpuke». Kak 3T0
MOHUMATh?

6. MoXeT JIid OJJTHO U TO K€ TeJO, HalpuMep, 300HUTOBAS MaJ0YKa, JIEKTPU30BATHCS
TO OTPULATENIBHO, TO TOJIOKUTEIBHO?

7. B myxxy, umeByto 3apsn +25q, ynanau 34 q0J1eBble Kariu ¢ 3apsioM —q Kaxaasl.
Kakum ctan anekTpuueckuii 3apsij JIyKu 0OCie T0KIAA?

V. TBopueckue TOMaIIHUE 3aJaHUS:

1. V3 nonu3TuiIeHOBOM MJIEHKH BBIPEXKbTE MOJIOCKY IHUPUHON 1 — 2 cM U [iuHON okosio 20 cM.
[Tonocky corHure momojamM W MECTO Cruda BO3BMHUTE B pyKy. [IBymMs mayiblamu Ipyroul pyku
CO’KMHUTE BHCSIIUE TOJOBUHKU TaK, YTOObI OHU COMPHUKOCHYJIUCH, W TMPOBEAUTE MajblaMU
CBEpXy BHM3. Y Bac MOJIYUYUTCS «IIOJMATUIICHOBBIN 3JeKTpockom». Eciu k HeMy moaHecTu
3aXKEHHYIO CIIMYKY, TO TOJIOCKU coraytes. [Touemy?

. I'paBuTamnus cnabee snekrpuuectBa. Kak 3To mokaszarth?

. Byzner nu Bo3HUKATh 37€KTpU3alsl IPU KaTaHUU 110 CYXOMY MECKY Ha IUIacTUKe?

4. Kak oTnenuTh MOJOTHIA Mepel] OT KPUCTAIIMKOB COJIM IMPU MOMOIIY BO3IYIIHOIO IIApUKa U

BSI3aHOU mepyaTKu?
5. DnexkTpusyercs M MyKa, KOT/la Mbl €€ IPOCEeBaeM 4epe3 CUTO?

Mbi moorcem ona npumepa npeocmagums cebe Heumo 8pooe CONHEUHOU CUCTeMbl,

w N

COCMO}ZWQZZ Uz OONLUIO2O NOJIONCUMETLHO2O dJIeKmpoHd, B6OKpYyc Komopoco
epawiaemcst MHO2CECMB0 MAJIEHbKUX NJIaHem - ompuyamelbHbvlXx 3J1EKNMPOHOS...

A. Ilyankape

E Ypox 10/2 g AEJIUMOCTD JIEKTPUYECKOI'O 3APAIA.
OIIBIT PE3EP®OPJIA. IINTAHETAPHAS MOJEJIb ATOMA.

IIpupona TBOpUYecTBA eIMHA BO BCEX HCKYCCTBAX U HayKax.
L[EJIb VPOKA: Ilo3HaKOMUTb YYE€HHUKOB C pe€3yJbTaTaMu »JKCHEPUMEHTA 10

U3MEPEHUIO AJIEMEHTAPHOIO DJJIEKTPUYECKOro 3apsijia, OJHUM M3 OCHOBHBIX
MOJITBEPXKJICHUM pPAa3BUBAEMOM HAMHM TEOPUHU DJICKTPUYECKUX sBJIeHUM. JlaTh
npeactaBieHre 06 onbiTax Pesepdopaa u miuanerapHoi MOAEIH aToMa.

TUIT YPOKA: xoMOMHUPOBAHHBIH.

OBOPY][OBAHHUE: nBa 3neKTpoMeTpa, Majioyka CTeKJIsiHHAsA (300HUTOBAs).
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1IJIAH YPOKA:

BerynurensHas yacTth
Ormpoc

OO0mbsicHeHne
3aKperieHue
3aaHue Ha IOM

1. Onpoc ¢pynoamenmanvrnoni: 1. Dnexrpuueckuit 3apsia. 2.

koo

OnekTpuzanus Teil. 3. DIESKTPUUECKOE T0JIe U €ro CBOMCTRA.
3aoauu:
. 12
1. B pe3ynbTaTe TpeHus ¢ MOBEPXHOCTH CTEKJIIHHOM Najouku Obuto yaaneHo 6,4-10

QJICKTPOHOB. OHpCI[CHI/ITB BHCKTpH‘{CCKI/Iﬁ 3apAa Ha IMMaJT0YKE.

2. JlBa mapuka, Hecymux Ha ceOe anmekrpuaeckue 3apsapl 8 HKi u -3,2 K, Ha HekoTopoe BpeMs
MIPUBEJIN B CONPUKOCHOBEHHE JpYr ¢ aApyrom. llocne conmpukocHOBEHMs 3apsii OJHOIO U3 HUX
oka3zajscs paseH 1,6 uKu. HaliTu 3apsan apyroro mapuka nociie COnpuKOCHOBEHUSI.

Bonpocwi:

1. Kak ycTaHOBUTH, YTO IIPU TPEHUU AIIEKTPU3YIOTCS 00a Temna?

2. Ha xakux ombITax MOXHO JOKa3aTh, YTO CYIIECTBYIOT JBa POJa DJIEKTPUUYECKUX
3apsiioB?

3. ABHAIIMOHHOE TOIJIUBO B OCHOBHOM 3JIEKTpU3YeTCs MpHu QuibTpoBaHuu. [louemy
TaKoOW (PUIBTpP JOJKEH COCTOATh U3 ABYX Pa3HbIX MaTEPHAIOB?

4. B uem ¢usnyeckasi CyIHOCTb SIBJICHUS dJEKTpU3ALUN?

5. bamoHYMKM ¢ renveM Ui HaAyBaHMsI BO3AYIIHBIX IIAPOB HEJb3s HUCIIOJIB30BATh
BOJIN3H JIMHUM BBICOKOTO HAIIPsDKEHUS U BO BpeMst rpo3bl. [louemy?

6. [louemy He peKOMEHyeTcsl NEPEBO3UTh OEH3UH B MOJIMATUICHOBBIX KaHUCTpax?

\l

. Kax M0>xHO 0OHApYKUThH JIEKTPUIECKOE TMOJIE?
8. [Touemy pacxomsiTcsi JUCTOYKH DIIEKTPOCKOIA, €CIM €ro TOJIOBKH KOCHYThCS
3apsIKEHHBIM TEJI0M?

I11. Iesienne 3j1eKTpUYeCKOro 3apsijaa (OmbIT ¢ AByMs dJIEKTpoMeTpamu). o kakux
IOp MOKHO JENUTh dJeKTpuueckuid 3apsa? CyliecTByeT
JIY TIpeAeN IeIMMOCTH 3JIEKTPUUECKOro 3apsiaa’?

OnbiTel Mutukena - Hodde (obbsacaeHune mo xaapam
muaduabMa W Ha Mojenu). JlemMoHCTpamms mapeHus
ANEKTPOCTATUYECKOTO MAasITHUKA MEXKIY [JIAaCTUHAMM,

(+) MOAKIFOUEHHOTO K MCTOYHUKY BBICOKOTO HANpPsKEHUS KOHJIEHCATopa
F, Wi Ha’JIEKTPU30BAHHOTO BO3IYILHOTO mapuka HaJ|
HA3JICKTPU30BAaHHOM  IUIACTUHOM M3  MeHomacta. 3mepenue
AJIEMEHTAPHOTO JJIEKTPUYECKOr0 3apsiia U MOATBEPKICHUE THUIIOTE3bI

E, O JUCKPETHOCTH JJIEKTPUUECKOrO 3apsja: € = 1,6:10™ Ki. Macca

(O  DIEKTpoHa Mg = 9,1-10 xr (macca anektpoHa B 3700 pa3 meHbliie
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Macchl MOJIEKYJIbI BOJOPOJIa). B uyenoseke mMaccoit 68 kr mabepercs Tonbko 37 r (Maccy Tena
nenuthb 1836) anexTpoHoB!
BCI_HGCTBO, B KOHCYHOM CYCTEC, COCTOUT U3 HeﬁTpaHBHBIX

aTOMOB M B OOBIYHBIX YCIIOBUAX HeWTpanpHO. B cocraB @

aTomMa  BXOAAT  JJEKTPOHBI M,  CJIEAOBATENBHO,
ITOJIOKUATEINIBHO 3apsiKEHHBIE YaCTULIBI.

I'ne cocpenorodeH moaoKUTENBbHBIN 3apsaa aroma? Kak ycrpoen atom? Maed onbiTa
Pe3epdopaa u3 aHaioruu co CTOroM ceHa, KOHTpaOaHIHBIM 30JI0TOM M BUHTOBKOH €
NaTpoHaMU. OKCIIEpUMEHTaJbHAs YCTAaHOBKAa (MOXHO TO KaapaMm auaduibMma).

PesynbpraTe! oneiTa: Yron otknonenns,’ | 5 30 |60 |120 150
Yucno vactun 8289900 | 7800 | 477 | 52 | 33

..paccesHue HA3ao ... HEBO3MONCHO NOIYHUUMb ... eClU He CYUmamv, 4mo
OCHOBHASL YACMb MACChl AMOMA CKOHYEHMPUPOBAHA 8 HeDOIbULOM s0pe.
3. Pezepghopo

Sinpo — ob6JacTh BHYTPH aTOMA, B KOTOPOIi COCPeI0TOYEH BeCh MOJIOKHTeIbHbII
3apsil M MOYTH BCSI Macca aToMa.

— 18 — 1013
Pasmepnr aroma u aromuoro supa: d; = 10° cm, d; = 107" cm. Bo ckombko pas

pa3Mephl aToMa 0oJIbIIIE pa3MEPOB AaTOMHOTO siapa?

®axtbl. Ecii u3 aroma yOpaTh cBOOOIHOE TIPOCTPAHCTBO, MBI OBl MOTJIM YMECTHTHCSI B YAaCTHIIC
CBUHIIOBOM MBIJIH, a BCS YEJIOBEUECTBO MOTJIO OBl YMECTHTHCS B OJTHOM CaxapHOM KyOuKe.

Ecnu 661 aToM ObuT pazmepoM ¢ GyTOONBHBIM CTaAUOH, TO SAPO BBITJISAACIO OBl KaK TOPOIIWHA B
HEHTPE TTOJIS.

3apsa siapa aroma: (, = Z+¢, rae Z - NOPSAJAKOBBIII HOMEpP 3JJieMEHTa B
nepuoanYecKkoi Tadaume. Uucjao IJEKTPOHOB B aToMe TaKke paBHO Z, a
OTpUIIATEJIbHBIN 3apsia atomMa (. = -Z-e. [loaHblil 3apsg aTomMa paBeH
Hymo. ATOM Helitpanen! BHyTpH aToMOB MbI M OGHApYKHM TO, 4T0 €
HA3BIBAKOT — 3JIEKTPHYECTBOM ! S T
CTpoeHne aTOMHOIO SAPA, IPOTOHBI U HEUTPOHBL. MaccoBoe uncio (A) — ‘o
OKpYTJICHHAs! 10 1eJI0r0 YHc/Ia Macca aToma B a.e.M. CocTaB spa aToMa
Bojopoa ;H, remust ;He, nutus [ Li. Uucno HeitpoHoB B siape aroma: N = 4 - Z.

Crtpoenne atoma: 2:Na, P Cl. IlmanerapHas Mojenb aroma. Bokpyr sapa, 1Mojao6HO
KOMapaMm BOKPYT TOPSILEH JaMIIOYKH, BPALIAIOTCS 3JCKTPOHBI!

bvime modcem smu anekmponsl — / ( \\'\ g L
Mupul, 20e nsime mamepuxos. \ K@ /.x‘l /‘ | |/ .
Hckycemao, 36anbs, 601iHbL, MPOHbL \\‘: e \
U namame copoxa eexog! N~
Ewe, 6bimv mooicem, kasicowiil amom —
Bcenennas, 20e cmo nianem.
Tam ece, umo 30ecw, 8 0OveMe CoHcamom,
Ho maxorce mo, ue2o 30eco Hem.

B.A. bpiocosg
IIpencraBpTe cebe, 4yTO BBl HAa BEpPEBKE OBICTPO - OBICTPO pacKpydMBacTe KaMeHb. BBl HeE
pasnuyaeTe KaMHs, a BUAUTE TOJIBKO ClIad0 OUepUYeHHOE KOJIbIIO, OTMEUalolee MecTa, Ie KaMeHb
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HO6BIBaJI. Tak u ¢ 9JICKTPOHOM, Mbl HC BUJUM JBJICKTPOH, 4 BUAUM JIUIIb PAa3MbBITYIO 3JICKTPOHHYIO
000J104Ky, 0003HAYAIOIIYIO MECTa, T/Ie DJIEKTPOH MOOBIBAIL.

Hon — aToM, MMeOIIUIT HEJOCTATOK UM M30BITOK 3JIEKTPOHOB. B kKakoMm cayuae

aTOM NPEeBPALIACTCH B IMOJOKUTEJIbHbIN HOH?

V. OTBeThTE Ha cieayouue Bonpocsl no onbitam Hodge - Muiiukena:

1. Kak nosBisiiuch MEXy 3apsSKEHHBIMH IJIACTUHAMU Ha3JI€KTPU30BAHHbBIE KAINEIbKU
Macnua?

2. [louemy kamenbKu Macia majiaid BHU3?

w

. Kakum 00pa3zoM 1 3aueM ocTaHaBIMBAIM KareiabKy mMacia?

4. Kak W3MEHsUIU B XOJIC OMbITa 3apsiJl KaleidbKd, W KakuM O0Opa3oM ero BHOBb
yAaBaJIOCh U3MEPUTH?

5. Kakue BbIBO/IBI CAI€NIANN yUEHBIE MOCIE SKCIEPUMEHTOB?

OTBeTbTE HaA CJeAyIINEe BONPOCHI 1o onbIiTy Pe3epdopaa:

1. Kakue yacTtuilsl ucrnosb3oBan Pesepdops B kauecTBe «CHAPSAI0BY», MPOHUKAIOIIUX
B BemiecTBO? Kakue BelecTBa sSBISIOTCS HICTOYHUKAMU TaKUX 4acTHUIL?

2. Kak Ob110 00HApYKEHO, YTO ATHU YACTHUIIBI IPOXOJAT Yepe3 30JI0TyI0 (DObry?

3. O ueM CBUIETENBCTBOBAI TOT (PaKT, YTO OOJIBIIMHCTBO O - YACTHI] MPOJIETAIO
yepe3 GoJIbry, He OTKIOHSASICh OT NEPBOHAYAILHOTO HAIIPABJICHUS! IBHXKECHUS ?

4. Tloyemy HEKOTOpBIE YACTUIIBI OTKJIOHSUINCh HAa 3HAYUTENBHBIC YIIIBI U JlaXe
BO3BpallaIUCh Ha3a?

5. [louemy B ombITax MO paccesHUIO anb(ha-yacTUll aTOMaMH JIEKTPOHBI, BXOSIINE
B COCTaB aTOMa, HE OKa3bIBAJIM 3aMETHOT'O BIIUSHUS ?

6. Kak wm3meHmnuch Obl pe3ynbTaThl ombiTa Pesepdopna, ecnm: a) yBEIUIUTH
TOJIIIUHY (DOJBIH; 0) UCIIOJIB30BATh ATFOMUHHUEBYIO (DOJIBIY?

7. Kaxkwue BeIBOMIBI caienan Pesepdopn u3 axcriepuMenTa?

3aoaua:

1. Kamenpka wmacia HaXOAWTCS B PAaBHOBECHM MEXAY [JBYMS TOPU30HTAIBHO
PacoIOKEHHBIMU 3apsOKEHHBIMU TUIacTHHaMU. Uemy paBHa Macca KarellbKH,
ecIT IeHCTBYIOMAs HA Hee JIeKTpHIecKas cra pasHa 2-10 H?

V.

Dnekmpuueckas mamepus cOCMOUM U3 4acmuy Kpaune MAaivlx, mak KaKk OHU MOcym

NPOHU3LIBAMb O00bIYHbIE Beujecmed, maxue NIOmHble, KaK Memail, ¢ MmMaKoul

JIe2KOCMbIO U 800000, UMO He UCbIMbLEAIOM 3AMEMHO20 CONPOMUBTLEHUSL.

Dpankaun

E Vpox 11/3. z OBbACHEHUE DJIEKTPUUECKUX ABJEHUN

L[EJIb YPOKA: JlaTh npelcTaBieHUE O MPOBOJAHUKAX U AUDIICKTPUKAX; OOBSICHUTH
SIBJICHHUE JIEKTPOCTATHUECKOW UHAYKIIMU U SIBIICHUE MOJSIPU3ALNN TUIIICKTPUKA.
TUII YPOKA: xoMOMHUPOBAaHHBIN.

33



ObLOPYJ[OBAHHUE: nBa »neKTpOMETpa C NPUHAIICKHOCTIMH, BBICOKOBOJIbTHBIN
BBIIPSIMUTENb, KOHITYKTOP KOHYCOOOpPa3HbIH, IITATUBBI H30IUpYIOLIUE, chepuyeckue
KOHJYKTOpPbl Ha HM30JIMPYIOLIMX MOJCTaBKax (ABa OOJBIIMX M OJWH MAaJEHBKHI),
CTEPKHU (IPOBOAHUKU U JTUAIEKTPHUKH).

IIJIAH YPOKA: +A4,
1. BcrynurenbHas 4acTh
2. Ompoc 4SS, + =+ _|_+
3. OOsbscHeHHe ®@@ T+ +
4. 3akperuieHue
5. 3amanne Ha TOM

Il. Omnpoc ¢ynoamenmanvnuviti: 1. Onbitel Mwinukena - HWodde. 2. OmbiT

Peszepdopaa. 3. [Inanerapnas Mozenb aroma.

Bonpocwi:

1. IleuimHKa, Hecymas OTPUIATENbHBIA 3apsj, «BUCUT» HaJ OJHOUMEHHO

3apspKeHHOM TutacTuHKOM. KakumMu cmoco0aMu MOXXHO HM3MEHHTh CKOPOCTH

JIBIDKCHUS TIBUTMHKA?

Kax u3menunace 661 Macca aToma IpH MoTepe UM BCEX CBOMX JIEKTPOHOB?

[Todyemy 37EKTPOHBI HE MAaIal0T HA SIAPO aToMa’?

N3006pa3ute Ha pUCYHKE MOJIENb aToMa Oopa.

KakoBo mpaBuiibHOe 0003HAuU€HHE IS Spa aroMa, KOTOPOE COJEPXKHUT IIECTh

IIPOTOHOB U BOCEMb HEUTPOHOB?

6. EcTbh HECKOJIBKO OJJMHAKOBBIX METAJUTMYECKUX IIAPUKOB, OJIMH U3 KOTOPBHIX UMEET
3apsaa 16 aKi. Kak nonyuuts mapuk ¢ 3apsinom S HKi?

/. Merannuyeckas IIacCTUHA, UMEBIIAs MOJIOKUTEIBHBIN 3apsij, paBHbIM 10 e, npu
OCBEUIECHUH MOTEPSa MIECTh ANEKTPOHOB. KakuM ctai 3apsii m1acTUHbI?

ok wn

8. Tlouemy pazmepsl TSKENbIX MHOIOJIEKTPOHHBIX aTOMOB ITPAKTHYECKH TaKHe e, YTO M aToMa
BOJIopoja?
3aoayu:

1. Ckoabko mpoToHOB B MoJiekyie Boabl (H,0)?
2. CKOJIBKO 9JICKTPOHOB B MOJICKYJIC CepHOﬁ KHUCJIOTHI?
1. O6BsicHeHNEe NEKTPUIECKUX SBICHUN. [[pOBOTHUKH SIIEKTPUYECTBA U U30JSTOPHI

(memoHcTpanuss ¢ ABYMsSl »yekTpoMerpamu). IIpumepbl NpPOBOJHUKOB: METAJLIBI,
anektponuTsl. CTpoenue Meramna (uTtuil). Atom nutus. HeiTpanbHOCTh aToma.

B D DD
BT O

ATOM JIUTHS - MOJIOKUTETBHBINA OJTHO3APSIIHBIA MOH JIUTHUSL U SJIEKTPOH.

OO0benuHEeHUe HEUTpaJbHBIX aTOMOB METalljla B KyCOK. B3amMmojelcTBue aTOMOB
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MeTajla B KyCKe U 00pa30BaHUE CBOOOIHBIX AJIEKTPOHOB. DJIEKTPOHBI, JBUKYIIHAECS
OT OJTHOTO aTOMa K JIPYyrOMY, Ha3bIBaIOTCSI CBOOOAHBIMY IJIEKTPOHAMHU.
XaoTuueckoe ABUKEHHE CBOOOIHBIX 3JIEKTPOHOB B MeTajuie (aHajorus ¢ ryOKoi,

NPONHUTAHHOW BOJOH WJIM pPOEM KOMapoB).
OObsicHEHUE CBOMCTB MeTayljla - MPOBOJHUKA Ha

OCHOBE DJJIEKTPOHHBIX mnpexacrasieHur. [louemy / / /
NPUTATUBACTCS K HAdJICKTPU30BAHHON IMalOuKe i i i
He3apsHKeHHAs MeTaTnyecKas THITB32 ) .
(nemonctpanus)? IloueMy mocie COMPUKOC- e A I

HOBEHMSI C MAJIOYKOM OHA OTTAJIKUBAETCS OT HEe?

JJIeKTPOCTATHYECKAS WHAYKUMS - HaBeJeHHe

JIEKTPUYECKHUX 3aPS/I0B B MIPOBOAHNUKAX, IOMEIIEHHBIX B JJIEKTPHYECKOE IMoJIe

(neMmoHcTpanMs ¢ ABYMS JIEKTPOMETPAMH).

MoxXHO M  COOOUIUTh 3apsii  JJEKTPOCKOIY, HE TMpUKacasCh K HEMY

HAYJICKTPU30BAaHHON Tanoukoi (memoHcTpanus)? C moMOINIbI0 HadJIEKTPU30BAHHOM

MaJOYKU MOYXHO BCETJIa BBISICHUTD, KAKOT'O 3HAKA 3apsi]l HAXOAUTCS Ha JIEKTPOCKOTIE

(memoncTpanus). [lepenada 37meKTpUUECKOro 3apsijga OT MPOBOJJHUKA K ITPOBOJIHUKY,

pacrpeneneHue 3apsaoB  MEXAY NPOBOJHHUKAMH, HEUTpanu3alus 3apslioB,

3a3eMJICHUE (IEMOHCTpALIMS ).

[louemy mnpuTArMBaeTcs K HA3JIEKTPU30BAHHON MANOUKE AMDJIEKTPUK (BaTa WIIU

Mmenkas Oymara)? OOBsICHEHHE SIBICHUS MOJSPU3ALMHA HETOISIPHOTO IUAJIEKTPHUKA.

[ToueMy HEKOTOpBIE JIUCTOUKH OyMaru OTCKaKMBAIOT OT HA3JIEKTPU30BAHHOMN MaTOYKU

1IOCJIE COMPUKOCHOBEHUS ¢ HEH? J[eMOHCTpalusi mapeHHsi MaJl€eHbKOrO0 KJIOYKA BaThI

HaJl HAICKTPU30BaHHOM majoukoil. JIwOble Teja B3aMMOAEHCTBYHOT €

HA3JIEKTPU30BAHHBIMH TEJIAMH U CAMHU JIEKTPU3YIOTCS.

IV. Bonpocui:

1. Tloyemy mpu YKUCTKE OAEKbI IIETKOW K HEH MPWIMNAIOT BOPCUHKU U MbUTH?

2. OauH MeTaNIMYeCKHi IIap 3apspKeH MOJIOKHUTENbHO, APYTol - OTPUIIATEIBHO.
Kak n3meHnurcs macca 1mapoB Mocjie X COPUKOCHOBEHUS ?

3. 3adeMm CTepKeHb AIEKTPOCKOIAa BCETa JACNIal0T METaJUTMUECKIM ?

>

3apspkaeTcs 1M aHTEHHA, KOrJa HaJl Held MPOXOAUT I'po30Basi Ty4da?

5. Urto mnpou3oiiier mnocjae TOro, Kak YYEHHK HPUKOCHETCS K OTPUIIATENILHO
3apsHKEHHOMY METaNINYeCKOMY 1apy?

6. Ecnm 3a momsipHBIM KpyroM rpo3bl OBIBAIOT peKe OMHOTO pa3a B JIECITh JIET,
TO BOJIM3U SKBaTtopa — Ooiiee TpEXCOT pa3 B roay. [louemy?

7. Tlouemy cOMMXKaIOTCS JIUCTOUYKU 3aPSIKEHHOTO JIEKTPOCKOMA, €CIU K €ro MapuKy

MIOJHECTH PYKY?
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8. HO‘ICMY 3apsKCHHAA MCTAJUIMYCCKaAsA I'jib3a Ha LICJIKOBOM HUTHU IPUTATUBACTCS K

pyke?

V. TBopueckue JOMallHuE 3a/JaHus:

1. Ecmm npubau3uTh B TEMHOTE MOJYPACKPHITHIE HOXKHHUIGI OCTPHAMH BIIEpe]] K KHHECKOIY
pabOTArOIIEro TEICBU30Pa, TO MOKHO YBUJIETh... OMHIIHTE U OOBSCHUTE SBIICHUE.

2. Ecnu K Kamnenbke pacTUTEIHHOTO Macja CBEPXY IMOJHECTH 3apsHKCHHYI0 S00HUTOBYIO MATOYKY
(pacuecky), TO K majo4Kke ycrpeMutcs: oHTaHIMK Macia. [louemy?

THoxumun 51 60dcecm8enHy10 UCKpy,
Coxpbln 6 cmgosie cyxoeo mpocmHuUKa,

U 1100sm cman 020Hb 1100€3HbIM OPAMoM,
TomowHukom, yuumenem 80 8cem.

Aexun. «llpuxosannviil [Ipomemeriy.
Vpok 12/4 SJEKTPUYECKHUI TOK

3JIeKTp]/I‘leCTBO H KaK OHO OKa3aJI0Ch B p03eTKe?
L[EJIb YPOKA: [ath mnpeacTaBieHHE 00 HIIEKTPUYECKOM TOKE, YCIOBHUSIX €ro

BO3HUKHOBEHUS, DJIEKTPUYECKOM TOKe. Pa3BuBaTh KOMMYHUKATUBHBIE YMEHUS:
JOKJIaJIbIBaTh O pe3yJbTaTax CBOETO HCCJEJAOBAHMS, Y4acTBOBaTh B JUCKYCCHH,
KpPaTKO ¥ TOYHO OTBEYATh Ha BOMPOCHI, UCIIOJIH30BATh CIIPABOYHYIO JIUTEPATYPY.
THII YPOKA: xOMOUHUPOBAHHBIH.

OBOPYJ[OBAHHUE: nBa »ieKkTpoMeTpa, MPOBOJHUK Ha H3OJIHUPYIOLIEH pyUKe,
anexTpodopHas MalllvHa, razopaspsaHas Tpyoka, poTodieMeHT, coJHeYHas OaTapes,
tepmorniapa. ['anpBaHomerp M-1032, crexisiHHas ¥ S00HHUTOBAsl MaJOYKH, BaHHA
ANEKTPOJIUTHYECKAs, BOJBTMETP W MUJUJIMBOJBTMETP JEMOHCTPALMOHHBIE, [IBE

CBUHIIOBBIX IIacTUHBI. Kosnekius «MeTaabl», JMMOH, BoJbT™MeTp 1,5 B.
1IJIAH YPOKA:

-— - - -—

Vac = =S TN

1. BcrynurenbHas 4acTh MPOBOAHMK

2. Ompoc \
3. OObsicHeHue I} &
4. JlabGopaTopHas pabota - /
5. 3akperuieHue % ¥
6

. . MCTOYHMK TOKA vt
. 3amadue Ha JOM o L A -
Il. Onpoc ¢pynoamenmanvhoiii:

1. Onbitel Mummukena - Modde. 2. Onwsir Pesepdopna. 3. [lnanerapras momaens

atoma. 4. [lpoBogHUKY U AMAIIEKTPUKH. 5. OOBSICHEHUE DIIEKTPUICCKUX SBICHUH.

Bonpocwi:

1. Onumurte CTpoeHUEe aToMa ypaHa.

2. Kakoe w3mMeHeHWEe MpOM30III0 ¢ aTOMOM KHCJIOPOZa, €CIM OH MPEBPATUIICS B
MOJIOKUTENIbHBIA HOH?

3. O0OBsICHUTE C TOYKH 3PEHUS DJICKTPOHHBIX MPEACTABICHUN pPa3Ivune MEXIY
MPOBOJHUKAMU U AUDICKTPUKAMHU.
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4. Kak nepeMeniatorcs CBOOOHBIE AJIEKTPOHBI B IIOBEPXHOCTHOM CJIO€ 3€MJIH, KOT/Aa
HaJl HUM MPOXOJUT MOJOKUTEIHHO WK OTPUILIATEIBHO 3apsKeHHas Ty4da?
5. IloueMy pexoMEHAyeTCs B  OMNBITaX MO  BJEKTPOCTATUKE  Pa3IMYHbIC
Had’JIEKTPU30BAHHbBIC TEJa MOABEIINBATH HE HA MPOCTHIX, @ HA IMIETKOBBIX HUTIX?
6. JIbuéT, KaKk mIETKOBAs JIEHTOUKA K CTeHE (pycckas mocioBuia). [losicaure.
7. YT0 HEOOXOaUMO cJeaTh, YTOOBI 3apsi] METaUIMYECKOro IMIapuKa YMEHBIIUTh
BlIBOE?
I1l. Yro Takoe snekTpuuecKuid TOK? DJIECKTPUUECKYIO SHEPrUI0 BhIpaOATHIBAIOT Ha
anektpuueckux cranmusax (TOC, TOL, 'POC, I'DC, ADC, I'eoDC). OTTyna oHa no
POBOJIaM TepeaeTCsa MOTPeOuTeasIM (DJICKTPOIBUTaTeNN, SJICKTPOIECUU, JIAMIIBI
HakaJuBaHus). Hampumep, Ha’IeKTpU30BaB CTEKISHHYIO M S00HUTOBYIO MAJIOYKH
(pabota TO pa3eNeHUIO 3apsAlOB), 3aPSAAUM IIapbl JAJIECKTPOMETPOB (KJIEMMBI
UCTOYHMKAa TOKa Ha CXEeMe), COCJAMHUB KOTOpPhIE TPOBOJIOM, TMOJYyYUM
KPaTKOBPEMEHHBI TOK (CBEYECHHWE HEOHOBOW JIaMmouku). Jl0 MPUKOCHOBEHHUs K
mapaM D3JIGKTPOHBI B MPOBOJAE JBUTAJUCh XAOTHYECKHU, OJHAKO TIOCIIE
COMPHUKOCHOBEHMSI MX XaOTUYECKOE JBIKCHHE CMEHHUJIOCh YIOPSIOYCHHBIM.
[Touemy?
JJIEKTPUYECKHA TOK — YHNOPAJAOYEHHOe WJIM HANPABJICHHOE [IBHKEHHE
CBOOOJHBIX 3aPSKEHHBIX YACTHI B Cpejie MOJ JAeiicTBHeM 3JIeKTPUYECKOro MmoJis.
[Ipn NOsIBNEHUM 3JEKTPUYECKOTO MOJISl, BOSHUKHYT M BJEKTpuueckue cuibl. OHH
OpUBEAYT B JIBUKEHUE 3apsOKCHHbIE 4YacTulbl. JIMEHHO Tak W BO3HHMKAaeT
ANEKTPUUYECKUH TOK.
B paccmaTpuBaeMbIxX ombITax TOK ObICTpO mpekparmaics. [Touemy? Kakum o6pa3zom B
IPOBOJIHUKE MOKHO TOJYYHUTh ITOCTOSIHHBIM SJEKTPUUYECKUU TOK? YcCTpoiicTBa,
CO3JaK0IIMe 3JIEeKTPUYECKOe I0Jie, HA3BIBAT HCTOYHUKAMH 3JICKTPUYECKOr0
TOKAa WIH reHeparopamu. Poib HCTOYHHMKAa TOKa CBOJMTCS K pPa3JIECHUIO
ANEKTPUUYECKUX 3apsAJIOB (C MOMOIIBIO 3TUX 3aPsAJI0B CO3AAETCS DIIEKTPUUECKOE T0JIE)
3a CYET MEXaHWYECKOW, XMMHYECKOW U JIPYrMX BUIOB 3HEpruu. Ecim TOK B cpene

CO3JAa€TCsl OTPUIATEIILHBIMU 3apsAJaMH, TO HAIVISIIHO 3TOT MPOIECC e
MOKHO TIpeICTaBUTh Tak. KiieMMbl (3J1eKTPOAbI) HCTOYHUKA TOKA. s
AHanorus ¢ CUCTEMOIl NapoOBOrO OTOIUIEHMS, B KOTOPOW LUPKYJIUPYET ropsyas ¢ 2

BOJa, MPUBOJMMAs B JBWXEHHE BOJSHBIMU HacocamMH. ['eHepaTtop — Kak Hacoc

IUISL BOJBI, a MPOBOJ — Kak NUIaHr. ['eHepaTop-Hacoc KadaeT JIEKTPOHHI (BOAY) Yepe3 MpoBOAa-
HIaHTH. /lomawinee, «pyuHoe» 91eKMpU4ecmso «CUOUm» 6 po3emke 3a 08YyMs OblpOUKAMU
u mepnenugo sxcoem, Koeoa emy oadym pabomy!

B ucrounumkax Toka pa3nvyHbIC BUJBI SHEPTUU MPEBPAIIAIOTCS B IJIEKTPUUYECKYIO
sHepruio. B ajiekTpodopHOii MamIMHe B 3JIEKTPUYECKYIO SHEPTUIO MpEeBpallaeTcs
MeXaHUuYecKasi JHeprus (JIEMOHCTpallus), B TepMONape — BHYTPEHHSISI SHEprus
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(nemoHcTpanysi), B (poToljieMeHTe W COJIHEYHOH Oarapee — CBETOBas SHEPrus
(memoHCTpalys), B raJibBAHUYECKOM JIeMeHTe — XumMudeckas (gemonctpanusi). Ha
ANEKTPOCTAHUUAX DJIEKTPUUYECKUN TOK IMOIYYalOT C IOMOIIbI0 HMHAYKIHMOHHBIX

reHepaTopoB NepeMeHHOr0 U MOCTOSTHHOI0 TOKA (JJEMOHCTPALIUS).

OO1uM CBOMCTBOM BCEX MCTOYHHKOB TOKA SIBJISIETCSA IMPE0Opa3oBaHUE KAaKOT0-I1M00 BUAA S3HEPTUU
B 2JIEKTPUUYECKYIO SHEPruto. OHU MPUMEHSIOTCS BO BCEX TPAHCIIOPTHBIX CPEACTBAX ISl BEIPAOOTKU
ANIEKTPOIHEPTUM IPU JBUKEHUM TPAHCIOpPTA. OTAa DHEPrUsl UJET, B TOM 4YHUCIIE, U Ha 3apsKy
aKKyMyJsiTopa. TepMoaieMeHThI (TEpMOTEHEPATOPhl) Haualu MCIOJIb30BaTh JJIsl 3apPSIKA COTOBBIX
TeIePOHOB.

OnbiThl I'anbBaHu. ".. /M som, 3ameuas unoz0a, 4mo npenapuposanivle IsAeyuku, KOmopble
ObLIU NOOBEUEeHbl HA JHCENIe3HOU peulemKe, OKpydcarowel O0alKoH Hauieeo 0oMa, npu nomMouju
MEOHBIX KPIOUKO8, BOMKHYMbIX 8 CHUHHOU MO32, 6na0alu 6 0OblYHble COKPAUjeHUsl He MOAbKO 8

2po3y, HO UH020a MAKH#Ce NpU CHOKOUHOM U SACHOM Hebe, a pewwun..". Uto pemmn Jlynmxu

lNanpBanu?

Hemounctpanus 3jaementa BoabTa (1799 r). «BonbroB cTosi®» — mpanpanpasnen
COBPCMCHHBIX 6aTapeeK. 3aMeHHB MC}IHLIﬁ QJICKTPOA YI'OJBHBIM CTCPIKHCM,
Ha6JIIOJIa€M, 4TO B 3TOM CJIy4a€ NUCTOYHUK pa60TaeT Jydaic. cmona
CoBpeMEHHBIM rajibBaHMYECKUH dIIEMEHT (Oartapeiika) B CBOEH OCHOBE (@ ) yronshii crepwers
OpEeCTaBIseT  COOOi IMHKOBBIA ~ KOPIYC,  BHYTPH  KOTOPOTO | unHKOBBIA KOPITYC

HaXO0OUuTCA erJ'IBHBII\/II CTCPIKCHb. Ha BCPXHEM KOHIIC 3TOT'O0 CTCPXKHA
€CTh METaJUIMYeCKasi KpbIliKa. ['aTbBaHUYECKUE AJIEMEHTHI, MOJ0OHBIE
a5eMeHTyY BoJbThI, CyIIeCTBOBAJIM HECKOJBKO THICAY JIET Ha3aj.
['muHsAHBIA TIIa3ypOBaHHBIA COCYA C MEAHBIM M KEJIE3HBIM CTEPKHEM
BHYTPH, 3aJIMBAJICA YKCYCOM, a F€PMETHU3UPOBAIICS OUTYMOM.

18 anpens TpaguuuonHoO npa3aHyetcs Jlens Oatapeiiku. Jlata BeiOpana HeciyqaitHo — 18 deBpans
1745 rona poawiics yaénbii-pusuk Aneccanapo Bombra.

Hanouneon, yBuaus B 6u0IMOTEKE aka/leMUU JIaBPOBBIM BEHOK ¢ Haanuchbio «Benukomy BonbsTepy»,
CTep mocieanue a8e OYKBHI U nodyuniioch «Bemnkomy BonbTey.

DJIEKTPUUYECKHIT AKKYMYJIATOP — OOpaTUMBI MCTOYHMK TOKA JIsl HAKOILJICHUS

MOAOTHARBIR MELWo-
YEK CO CMECHIO OKCH-
Aa MapraHuya ¢ yrnem

KnercTep (pacreop
KM € HRLIATLIDEM,

AJIEKTPOIHEPTUU U ISl IUTAHUS PA3JIUYHBIX YCTPOUCTB. 2
Bonpoc: 1loueMy Henb3sl CTaBUTh KOPOHKHU U3 Pa3HbIX METAJIOB?

B Kumae 60 6pemena KynbmypHOU pegontoyuu Ovll NpeonodiceH NpoeKm
eenepamopa mowHocmoio 5 MBm!? Kak donoicer 6L on Oelicmeosams? ;
-+

IIpeumyuiecTBa 3JIEKTPUIECKON IHEPTHUU:

e MoxHO mnepeaaBaTb IO NPOBOAAM Ha O0JbIIME PACCTOSIHUSL € MAJBIMH
MOTEePAMH.

e DJIeKTPUYECKASl IHEPTUA YA00HO pacnpeaesisieTcsi Me:K1y MoTped uTessiMu.

e C nmoMombK NPOCTBIX YCTPOHCTB JIerKo mnpeodpa3yercs B JApyrue BHbI
JHEePIuM.

e DJIEKTPUYECKON IHePruei JIerko MOKHO yIpPaBJIfATh.

Henocrarok y 3/1eKTpHYeCKOi JHEPIUM TOJIbKO Ba:

e 3a Hee HY’KHO MHOI'O IVIATUTH!

e Heanssn AO0JIT0 HAKAIIJINBATH 1 XPAHUTDb HA qeprlﬁ I[CHL!
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OOmuM CBOWCTBOM BCEX MOTpeOUTENEH DSIEKTPUYECKON SHEPruM SBJSIETCS NpeoOpazoBaHHE
AIIEKTPUYECKON PHEPTUU B IpYTrUe BUABI SHEPrUU. MIHOTJa MOTpeOUTENN Ha3bIBAIOT HATPY3KOIi.
UroObl BKIIOYATh M BBHIKJIIOYATh B HYXHOE BpeMsl MPHEMHHUKH DJICKTPUYECKON DHEPruH,
MPUMEHSIOT KJIYH, PyOMIbHUKH, KHONIKH, BHIKJIHYATEeH.

DJIEKTpHYECKAs Hellb — HCTOYHUKH TOKA, IPMEMHHMKH, 3aMbIKAIOI[He YCTPOMCT-
Ba, COeJMHEHHbIEC MeXKAY C000H IPOBOJAMHU.

Jlsist Toro 4ToOBI B 3JIEKTPUYECKOM LIENH TOK MOT CYLIECTBOBATH JUIMTEILHOE BPEMS,
OHAa JIOJDKHA OBbITh 3aMKHYTOH, T.€. COCTOATh M3 HPOBOASIIMX 3JIEMEHTOB

(memonctpanus).  CymiecTBylOT — Teia,  KOTOpble  OOBIYHO

HE BIYCKAIOT B ce0s SIEeKTPOHBL. Hampumep, 01HO U3 TaKMX Tel — X
M30JICHTA. IJ
DlIeKTpHYECKAs. CXeMa — «CHHMOK» DJJIEKTPHYECKOil Ienu. /_{

Cxema HpOCTGﬁHJCﬁ SHCKTqueCKOﬁ Ooernmm Ha JOCKE U c60pKa OCIIM  Ha

JIEMOHCTPAILIMOHHOM CTOJI€. lIponBuras siekTpuYecKHe 3apsiibl MO IMPOBOAAM, W YIPABIIA
WX TIOTOKOM C TIOMOIIBIO BCEBO3MOJKHBIX TEPEKIIoUYaTeNie U mpeoOpa3oBaTesieid, MBI MOXEM
JIOCTaBIISITh JIEKTPOIHEPTUIO B MECTa, /i€ OHAa Oy/AeT MCIOJIb30BaThCs AJISl YIAOBJIETBOPEHUS TEX
WJTU UHBIX TTOTPEOHOCTEH YemoBeKa.

Camoe BakHOe Ka4eCTBO JIKO00I IJIeKTPUUYECKOH 1eNmd — TO, YTO ITO HLeNb.
To ecth mr00ast djeKkTpuueckas IeNb JOJDKHA MPEACTaBISATh COOOM 3aMKHYTHIN

KOHTYp, IO KOTOPOMY 3JIEKTPOHBI MOTJIH OBl CBOOOJHO | 1,

epeMeiaThCA, HC HaKaIllInBas1Chb F,Z[G-HI/I6y,Z[B 2 l |
«Ha JaJIbHCM KOHIC». Ka}KI[aSI QJICKTpHUYCCKasA 1CIIb |
JOJDKHAa HAUMWHATLBCA U 3aKAaHYMBATLHCA Ha MCTOYHHKC 3. | |

IIATAaHUSI —  YCTPOMCTBE, KOTOPOE MOAICPKUBAET
JIIBUKCHUE 3JICKTPOHOB, IIPUHUMAsA MX C OJIHOTO KOHIIA, - og—
NpOABUIasl IO IIENM M BO3Bpamias OOpaTHO B LENb | ¢

Ha JPYroM KOHIIE. 3aMbIKas KJII0Y, MBI BBICBOOOXKIaeM jr

DHEPryI0 W3 HCTOYHHMKA TOKa W HampaBisieM ee | 6.

0 JIEKTPUUYCCKUM IIETISIM K TTOTPEOUTEN0. DTa SHEPTUS | 7. —Al—:D:'F
MOXXET OBITh TepeAaHa dSIEKTPOJBHUTATENIO0 WU o

HarpeBaTeial0, HO, B KOHEYHOM CcueTe, BCS OHa
MIPEBPATUTCS B TEILIO.

YciaoBHbIe 0003HAYEHN S, IPUMEHSIEMbIE B TEXHHUKE.
[TpoBox

10.

CoenuHeHue U nepeceyeHre NpoBoI0B 1

/A N—
['anpBaHUYECKUN DJIEMEHT
Ilosroca ucTouHMka Toka 12. 8

Kinrou o1HOmOIFOCHBINA 13 >
KHormka 3B0HKOBasi HOpMaJIbHO Pa30MKHYTast

© 0k~ wbh Pk

14.
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10.
11.
12.
13.
14.

KHomnka 3BOHKOBasi HOpMaJIbHO 3aMKHYTas
[lepexirouaTens OTHOMOIIOCHBIA HA 1B TIOJIOKEHUS
[lepexirouaTens OTHONOIIOCHBINA HA TPH MTOJOKEHUS
BrikirouaTens ABYXITOIFOCHBIN

DIIEKTPUUYECKUI 3BOHOK

JlaMmouyka HaxkajavuBaHUs

OnHOMOJIFOCHAS BUJIKA U THE3JIO.

JIBYXITO1rOCHAsl BUJIKA U PO3ETKA.

[IpakTnueckue ykazaHusi mo cOOpKe IEKTPUUECKON LEeMu:

COCIII/IHeHI/IC HAa4YMHAIOT C IMOJOXKHUTCIBHOI'O IIOJIOCa HMCTOYHHMKA TOKa, 3aTCM

MPpUCOCAUHAIOT KIIHOY, KOTOpBIfI JOJIZKCH OBITH Pa3OMKHYTBIM, WU TOJBKO IIOTOM

HOTpe6I/ITeJIB, 3dKAaHYMBAKOT COCAUHCHHNC OTPUIATCIIBHBIM TIIOJIFOCOM HCTOYHHUKA

Toka. Bce COCAMHCHUA OOJIXKHBI OBITH HaACKHBIMU. C06paHHy10 QJICKTPUICCKYTO

oenb Iepca BKIIHOUCHUCM HGO6XO)II/IMO MpoOBCPpUTHh, IJIA YCTO HCO6X0)II/IMO

n300pa3uTh Ha Oymare cxeMy COOpaHHOM AIECKTPUUECKOM IIENU U CPABHUTH €€ C TOH,

10 KOTOPOH MPOU3BOAMIACH COOPKA.

V. JlabopaTopHnas padora Ne 6: «/lumonnas 6aTapeiika.

V.

1.

2
3.

o1 b

Bonpocui:
UTO MOHKUMAIOT MO JIEKTPUYECKUM TOKOM?

. KakoBa POJIb HCTOYHHKA TOKa?

3a CUCT, KaKUX BHAOB OSHCPIUM MOKCT IIPOUCXOOIUTH Pa3ACICHUC 3apiAd0B B
MCTOYHHMKE TOKA?

. Kakne UCTOYHHKHN TOKa Ha3bIBAIOT IAJIbBAHUYECKUMU ?
. Uem ornmyarorcst 6atapeiiku oT akkymynsTopoB? Ilodemy Henb3s mepe3apsKaTh

OaTapeiiku?

. [Ipr OTKpBITON ABEpPLE XOJIOAWIBHUKA BHYTPHU XOJIOJWJIBHUKA TOPUT JIAMIIOYKA.

Crout 3akpbITh JBEpIy, M Jamioudka TyxHeT. Ilpennmoxure cxemy dTOM
BJICKTPUYECKOM LIETIH.

Bnuy — omeem: - Kakue mwi 3naewv ucmoynuxku moxka? — Pozemxu!
V1. TBopueckue goMaliHue 3a1aHus:

Cnepsa cobupams paxmsi, 4 MoOIbKO NOCe 9MO20 CEA3bIBAMb UX MbICIIbIO.
Apucmomenw

E Ypox 13/5. g CIJIA TOKA.

IToxa cupub JoMa - yuu 3akoH Oma!

L[EJIb VPOKA: ]latb mnpencTtaBieHUE O NPEUMYIIECTBAX IMPU HUCIOJIb30BaHUU
ANEKTPUUYECKOW SHEpPruu M 00 syekTpudeckord uenu. [lo3HAKOMHUTH YYEHUKOB C

YCJIOBHBIMH 0003HAYCHHUSAMHU >JIEMECHTOB SHCKTqueCKOﬁ OCIIKM Ha J3JICKTPUYCCKUX

cXeMmax M Hay4yuTh cOOMpaTh MPOCTEHIINE U3 HUX.
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TUII YPOKA: xoMOMHUPOBAaHHBIN.
ObOPY][OBAHHUE: bnok nuTaHus, JlaMIOoO4yKa Ha  MOACTaBKE,  KIIIOY,

COCAMHUTENBHBIE IPOBOJA, DJIEKTPUYECKUN 3BOHOK, JJIEKTPOABUTATEIb.
LIJIAH YPOKA:

BcerynurensHas yacTth
Ormpoc
OObscHeHue
Jlaboparopuas paboTa
. 3agaHue Ha JOM

Il. Omnpoc ¢ynoamenmanvuoii: 1. Dnektpudeckuit Tok. 2. HcTouHMKH

AW

QJICKTPUYICCKOI'O TOKA. 3. 'anpbBaHUYECKUE DIICMECHTHI.

Bonpocwi:

1. B dem cocTouT OTIMYHUE TPOBOIHUKOB OT U30JISATOPOB?

2. Uto siBisieTcs MPUYMHOM, BBI3BIBAIOIICH YMOPSIOYCHHOE JIBUKEHUE CBOOOIHBIX
3apsiKEHHBIX YacTull B cpene? Kakyro pojb UrpaeT UCTOYHUK TOKA?

3. Kakwue BbI 3HaeTE UCTOUHUKHU TOKA?

4. OOBsICHUTE BBIPAKCHHUE: «DICKTPUICCKUN TOK BHIPA0ATHIBAIOT HA YJIEKTPUUIECKUX
CTaHIUSX).

5. Onuivre mpeBpalleHus SHEPTUH B 1enH 0aTtapeiiku kKapMaHHOTo (oHapsi?

ITo xakoil TpUYMHE MOXKET HE TOPETH JIaMITOUYKa B 3JIEKTPUUECKOMN Lenu?

7. Kakoil mepexirouyaTenb HAJ0  HMCIHOJb30BaTh, YTOOBI coOpaTh  TaKyro
ANEKTPUYECKYIO LIETh C IBYMS JIAMIIOYKaMH, B KOTOPOW NpPHU BKIIOYEHUU OJHOU

o

JAMTIOYKH 00s13aTeNIbHO OBl BBIKIIOUAIach BTOpast, U HA000pOT?
8. Kaxk ycTpoeHsI rajipBaHUYECKUE FIEMEHTHI?
9. IlpuBenuTe mpUMeEpHI CYIECTBYIONIIUX BOKPYT HAC UICTOYHUKOB SHEPTUH, KOTOPHIE
MOYHO MCIOJIb30BaTh JJIs MMOTYUYEHHUSI JIEKTPUUECKON SHEPTUH.
III. Yto MBI yKe 3HaeM 00 JIEKTpUUIECKOM ToKe? B MCTOYHMKE TOKa 3a CUeT SHEPTUU
HERJIEKTPUUYECKOTrO  MPOUCXOXKACHUS COBEpIIaeTcss paboTa 1O  pa3feieHUI0
AIEKTPUYECKUX 3aPSA0B, UTO NMPUBOAUT K BO3ZHUKHOBEHHUIO JJIEKTPHUYECKOTO IIOJI,
KOTOpoe 00JaJaeT SHeprueil. ITo moJie nmepeaacT YHEPrHui0 CBOOOTHBIM 3aPsHKCHHBIM
JacTHIIaM B Cpele. OHeprus, TMNpuoOpeTeHHass 4YacTUIlAMHU, MOXKET OBITh
WCIOJIb30BAaHA [JIs BPALCHUSI POTOPA JIEKTPOJABUTATENs WIM CBEYEHUs JIAMIIOYKHU
HakanuBaHusg. Korga Garapeliku jexar ceOe 0e3 aena, 3apsaa B HuX moutu HetT. Kak
TOJIBKO 3JIEKTPOJIbl 3aMbIKAIOTCS TPOBOJAHUKOM (HAapUMEpP, Bbl HAKUMAETE KHOIKY
donapuka), HauMHAETCS TMporlecC oOpa3oBaHusi diekTpudectBa. (CBOOOIHBIC
3apsKCHHBIE YaCTHIbl B IPOBOJHUKE TMOJ JACHCTBUEM CHJI DJIEKTPUUECKOTO
MOJISl MPUXOJAT B JBH)KEHHE. Tak BO3HMKAET TAaKOE SIBJICHUE, KaK JIECKTPUUYECKHUI
TOK. Bonpoc. B 4yeM pazHuIa MEXAy NOHATUIMHU «ILEMb» U «CXeMa»?
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[IpocTeiiimass  anexTpuyeckas 1enb (PpUCYyHOK Ha  jJocke). HampaBnenwue
AIIEKTPUYECKOTO0 TOKa B LEMU. 3a HaNpaBlIeHUE OJIEK- e

TPUYECKOTO TOKAa IPUHATO HAINPaBJeHUE IBHKCHHS 1.5 ®\\
NOJI0KHUTEJBbHO  3apSKEHHBIX  4YacTull  (HampaBJeHUE ! \

IIEpEHOCa TONIOKHUTENBHOIO 3apsia), WIM HaNpaBJeHHE, - /moﬁ_‘ )
"~ 99¢

o0paTHOe IBMKEHUI0 OTPUIATEIbHO 3aPSIKEeHHbIX YACTHII. 99

[lepexon 37I€KTpOHA C KIIEMMBI «-» Ha KIEMMY «+» HCTOYHHKA

TOKa DKBUBAJICHTEH MEPEHOCY AIEMEHTAPHOIO 3apsAjia +€ ¢ KIEMMBbI «+» Ha KIEMMY
«-». JJIEeKTPUYECKHUI TOK Toxe 001amaeT cuiioii! Enununa cunbl Toka B Cu: 1 A
=1 Ki/1 c. TennoBoe u XuMU4YeCKOe NEUCTBUS TOKA, UX 3aBUCUMOCTb OT CHJIBI TOKA
(nemoHcTpanus). MoxHO U Tenepb U3MEPUTh CHITY TOKa?

JleMoHcTpanuss MarHuTHOro aeiictBusi (Opcten, 1820 r) 3JIeKTpUYECKOTO TOKa
(nyrooOpa3Hblii MAarHUT Ha KaTYIIKy C TOKOM). 3aBUCHUT JIW MarHUTHOE JIEHCTBUE OT
cunbl Toka? Jla! Ha B3ammoneicTBUM KaTyIIKM C TOKOM U MarHuTa IOCTPOEHBI
npuOOpPbI, U3MEPSIONINE CHUITY TOKA — aMIIepMETPhI (1eMoHCTpanus). ['1e B TeXHUKE U
OBITY MPUMEHSIOT MarHUTHOE JEHCTBUE AIEKTPUUECKOTO TOKA?

Cuna siekrpuueckoro toka (I) — CBOWCTBO TOKa NEPEHOCUTH AJIEKTPUUYECKHI
3apsiji, H3MepsieMoe M0 ero MATrHUTHOMY JAeCTBHIO (IeiiCTBUSIM) B aMIIepax.
Kpartnple u gosbHBIC €IMHUIIBI CHUIIBI TOKA (ammepa): 1 MKA = 10° A, 1 MA =107 A,

1kA=1000 A. =1 1. Enquauna anektpudeckoro 3apsga B CU: 1 Kn=1 A-1 c.

IV. Amnepmerp - 510 npubop 11 HM3MepeHHMs CWIbBI TOKa;, B LENb OH BKIKYAETCSA
MOCJIEIOBATENIFHO C DJIEMEHTaMH, Yepe3 KOTOpble MpoTeKaeT TOK. YUTOObl BIUSHHE CaMOTo
amMIepMerpa Ha BEJIMYHMHY TOKa, MPOTEKAIONIero B IENH, ObUI0 MHUHUMAIBHBIM, OH JIOJKEH
00JaiaTh OYEHb HU3KUM cONpOTUBIeHUEM. O003HaYEHHE aMIIepMETpa Ha AIIEKTPUUYECKUX CXeMax.
VYcTaHOBKa CTPEJIKM Ha HYJIEBOE JEJICHHE IIKaIbl OCYIIECTBIIAETCS IUIABHBIM IIOBOPOTOM TOJIOBKH
koppekropa. llena nmenenust mamepurenbHoro npuoopa. BHUMAHUE! Bo u3be:kanue mopuu
npudopa KaTeropuYeCcKy 3anpenmaercs BKJIKNYATH aMIIepMeTP B Lelb 0e3 moTpeduTeIsi TOKA.
JlaGoparopHasi padora Ne 7: «COopka 3JIeKTPUYECKOIl Lenu W U3MepeHHe CIUJIbl TOKA B ee
Pa3JIHYHBIX Y4aCTKAX).

Bemuunna I, A o, A I3, A

H3mepenue

OTHOCUTENbHAs NOTPEIIHOCTh

Haueptuth B TeTpagsx cxemy, COCTOSIIYIO U3 UCTOUYHMKA TOKA, KIIIOYa, JJAMIIOYKY HAKAJMBAHUS U

amriepmerpa. Uto u3aMmepser ammepMmeTp B 3TOW nenu? MOXKHO JM HO-APYrOMY pPacloJIOKHUTh

amnepmetp? Uto oH OyaeT u3MepsaTh B K&KJIOM ciaydae?

V. TBopueckue fOMaITHUE 3aIaHUs;

1. 3roToBUTH CaMOJIENIbHbIE TATbBAHHUECKHUE AIIEMEHTHI.

2. MOHO 11 «TIPOJAJUTH KU3HbY TallbBaHWYeCcKOTro dneMeHnTa? OOCyAuTh MPUYHUHBI BBIXO/A €ro U3
CTpOSi: OKUCJICHHE ITMHKOBOTO DJIEKTPOJIa, BBICBIXaHHUE 3JICKTPOIHUTA (IIMPHIIOM BBECTH BOIY C
MOCJICYIOIIEH 3apsiIKOii), BBIXOJ U3 CTPOS IEMOJIIpU3aTopa (3apsSauTh).

3. [TonoxuB B OCHOBY HaOII0IaeMble JEHCTBHSI DIIEKTPUIECKOTO TOKA, MPEIOKUTE KOHCTPYKITUIO
npubopa I U3MEPEHUs CHITbI TOKA.
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Hanpsaxcenue - ..ycuaue, NPOU3BOOUMOE KaAHCOOU MOUKOU
HAIeKMPU308AHHO20 Med, Ymoobl U30ABUMbC OM UMEIUe20Cs 8
Hell dleKmpuyecmea u nepedams e20 opy2um meiam...

Aneccanopo Borema

g Ypox 14/6. g JJIEKTPUYECKOE HAITPAXKEHUE

Kak 106aBuTH HeMHOI0 3J1eKTpUYecTBa?
LEJIb YPOKA: BBecTM OCHOBHYIO XapaKTEPUCTUKY »BICKTPUUECKOTO MO —

JJIEKTpUYECKOE HampsbkeHue. Jlate mnpeacraBieHue O INpUHIUIE JCUCTBUSA
BOJIbTMETpa. HayunTh ydamumxcs U3MepsATh HaNpsHDKEHUE C MOMOLIBIO BOJIBTMETPA U
OLICHUBATh MOTPELTHOCTH U3MEPEHMUS.

TUII YPOKA: xoMOMHUPOBAaHHBIN.

OBOPYJ[OBAHHUE: nammnoyka, JBa TaJIbBaHUYECKUX DJJIEMEHTA, aMIEPMETP
JIEMOHCTPAIMOHHBIH, BeiMpsiMuTens BC-24, snexrponammna (60 - 100 Bt). Mctounux

TOKa, JJaMII0YKa HaKaJIMBAHUs, JBA PE3UCTOPA, KIIF0Y, BOJILTMETP, IIPOBOJA.
L1IJIAH YPOKA:

1. BerynuTenbHas 4acThb
X o480
2. Ompoc H_n > @R . .
3. O0wsicHeHnE “ :
)_{ )_{
4. JlaGoparopHas pabota - [
5. 3amaHue HA JOM F Ic :°I o (il
7" \ o0 / “‘
Il. Omnpoc ¢ynoamenmanvnoiii: 1. IlpeumyiectBa i I
AIEKTPUUYECKON dHEPruu. 2. DiueKkTpuueckas mnenb. 3. Cuna 2 sy

ANIEKTPUUYECKOro Toka. 4. EnuHuIa cuiibl ToKa — ammep.

3aoauu:

1. JIBurarens aBTOMOOMJIS 3aBOJST CTapTepoM. J{Jisi BKITIOUEHUS cTapTepa cujia TOKa
B €ro Ienu naomkHa ObITh paBHa 300 A, mosToMy BO H30CKaHHE IOPYHU
aKKyMYJIATOpa €ro BKJIIOYAalOT Juilb Ha 15 c. Kakol 3apsig mpoxoguT depes
craptep?

2. Cuna Toka, TeKylero uepes npuodop, paBua 6 MxkA. Kakoii 3apsan npoxoaut uepe3 npubop 3a 1
4y? Kakoe KOJIMYeCTBO AJIEKTPOHOB MEPEHECIIO €r0?

Bonpocwi:

1. KaxkoBo ctpoenue meramia? KakoB xapakTep JBUKEHHUS JIIEKTPOHOB B MeTaJIax?

2. Uto Takoe IEKTPUICCKUN TOK?

3. Hageptute cxeMy »dJIEKTPHYECKOW TETMH, BKIIOYAIONIYI0O WCTOYHUK TOKA,
JAMIIOYKY, KIIFOY.

4. B aBTOMOOWJISIX YCTaHaBJIMBAETCS CUTHAIU3AIUS MOBOPOTOB C MCHOJb30BaHUEM
OJIHOTIOJIFOCHOTO MIEPEKIII0YATEINsI HAa TPU MOJI0kKEHHs. HauepTure cxemy nenmu.

5. Ha ocHOBaHMM, KaKUX SIBJICHHW MOXHO 3aKJIIOUYUTh, YTO DJICKTPUUECKHUU TOK

HMCECT OIIPCACIICHHOC HaHpaBHCHI/Ie?
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6. Kak goka3aTh, 4TO JEHCTBHS TOKA 3aBUCIT OT CHJILI TOKA?

/. Yro Hamo cnenath, 4TOObl H3MEHUTh HANpPABICHHE TOKAa B JIAMIIOYKE
HaKaJIMBaHUS HA MPOTUBOMOJIOKHOE HAIlpaBiIeHUE?

8. BeIpa3ute B amnepax cuity Toka, paBHyto 2000 MA; 100 MA; 55 MA; 3 KA.

9. Ilouemy mo’kap, BBI3BaHHBIM 3aMBIKAHHEM D3JIEKTPONPOBOIKU, HENb3 TacUTh
BOJIOM, & TOJIBKO CYXHM MECKOM?

10. IlpuaymaiiTe cxemy COEIMHEHMsI TajJbBaHMYECKOT'O 3JIEMEHTa, 3BOHKAa U JBYX
KHOIIOK, PAacHOJI0KEHHBIX TaK, YTOObI MOKHO OBLJIO MO3BOHUTH U3 JIBYX Pa3HbIX
MECT.

I1l. B MonogexHoW cpele 4acTo MOXHO CHbIIIATh Takue peruiuku: «Thl MeHs

Hampsraeus...», <« odeHb  HanpsxkéH...», «CHUMHM  HampsbkeHue». B

ANEKTPOTEXHUKE M JJIEKTPOHHUKE TOXE UTO-TO HANpsIraerca W CO3/aeTcd Tak

Ha3zbiBaeMoe «HamnpspkeHue». Ho uro umenHo? Tak BOT, mpeactaBuMm cebe, 4To

OalHs JA0BepXy HamodHeHa BoAou. Ilomyuaercsi, B JaHHBIA MOMEHT Ha JHE OallHu

Oonbiioe AaBieHue! A 4TO, €ClU CIUTh U3 OalIHU BOJY XOTs Obl HamosioBUHY? Yem

OoJIbIIIe 1aBlIeHUE, TeM ¢ 0OJIbIIIEH CKOPOCThIO BBHITEKAET BOJIA U3 KpaHa y OCHOBaHUS

OamHu! OTO NaBJieHHe Ha JHO M €CTh TO CaMoOe HamlpsiKeHHe (aHaJoTus ¢

rUapaBiIukoi). B nmaHHOM ciydae, qHO OamIHU — 3TO HOJIb, HAYaJlbHBIA YpPOBEHD

orcuéta. MOXHO Ja)xe cKa3aTh, YTO yYpOBEHb «BOJABI B OamiHe» y 12-BOJBTOBOIO
aBTOMOOMJIBHOTO aKKYMYJISITOpA BBIIIE, YEM YPOBEHb BOJBI MATIbYUKOBON OaTapenKi.

N3BecTHO, 4TO O CHIe TOKA B IIEMU MOKHO CYJIUTh KaK MO NMOKAa3aHUSAM aMIIEpMETpa,

TaKk M Mo JedcTBUAM Toka. Hampumep, yeM OONbIIUNA TOK MPOXOAMUT MO IEMHU, TEM

CUJIbHEE HaKaJeHa HUTh JIAMIIBI.

Ot xakux (GakTOpoB 3aBUCHUT CHJIa TOKa B Ienu? JleMOHCTpanus yBEIUYEHUS CUJIIBI

TOKa B II€NM HU3KOBOJBTHOW JIAMIIbl HAKaJWMBaHHS IIPU IOCIEI0BATEIbHOM

YBEJIMUEHUH YHWCJa JIEeMEHTOB B Oarapee. [loueMy cuia Toka BO3pacTaer, XOTS

KOJIMYECTBO 3JIEKTPOHOB B IIETIH OCTaeTCsl HEM3MEHHbIM? MoxeT ObITh, BO3pacTaeT

KHUHETUYECKAasi SHEPTHSI DJIIEKTPOHOB?!

DJIeKTpUYecKoe IoJie 00J1aJaeT CBOMCTBOM IepeAaBaTh IHEPrui0 CBOOOIHBIM

3apaaamM B npoBogHuke. Eciu 3apsgy 1 Ku Oarapess (3iexkTpuueckoe IoJe)

coobmraer suepruto 1 Ik, To HanpspkeHne Ha ee kiemMMax 1 B.

A ecnu 3apsny 1 Ki cooOmaercst aneprust 4 J1x?

A ecmm 3apsay 2 Kim Ha HEKOTOpPOM yYacTKE AJIEKTPUYECKOW IEMmU COOO0IIaeTcs

sHeprud 9 /I, TO HaNpsKEHUE HA 3TOM YHYaCTKE [/ = A 1B=1 JIx/1 Ko
q

DnexTpuyeckoe HanpsikeHne (U) - cBoiicTBO moJisi coBepiiaTh padoTy (mepeaaBaTh
JHEPru), u3MepsieMoe OTHOLICHHUEM IPOU3BEJACHHOH PaldOThbl K IMEPEeHECEHHOMY
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3apsay. Kakyio pa®oTy coBeplIaloT 3JeKTpUYEeCKue CHiibl, nepemeras 3apsan 1 K
MEXKy IBYyMs TOUKaMHM MoJisl ¢ HanpsbkeHnueM 1 B, 4,5 B, 9 B, 220 B?
A ecnu Mexly 1ByMs TOUKaMU 1oJisd ¢ HanpsbkeHueM U nepemeraercs 3apsan 7

A" =qU

[To aToit hopMysie MOKHO paccyuTaTh pabOTy, KOTOPYIO COBEPIIACT IEKTPUICCKOE

nosie 6atapeu ¢ HanpsbkeHueM U, mepemenias 3apsia ( ¢ kieMmsl "+" Ha kiiemmy "-".
Yem Oosblie 3IEKTPUUECKOE HANpPSIKEHHE, TeM OOJIBIIYI0 SHEPTHi0 IepeaaeT
ANIEKTPUYECKOE T0J€ CBOOOJIHBIM 3apsiiaM, TeM C OOoJblIeld CKOPOCTHIO OHHU
IBUXKYTCA (Oonblie BETEp) U, CIEOOBaTENIbHO, TeM OOJbllle cujla TOKa.
[lepeneceHHsblil 3MEKTpUYECKUN 3apsii Jierko u3Meputh: (Q=I-t, mosromy pabota
anekTpuueckoro Toka: A'=qU=U"|.

Ecnu snextpuueckuit TOK mpoTekaeT uepe3 pe3ucTop, To A=Q, a ecau 4depe3

MOTOp, To A'=A+Q. O06o03HaUYeHHEe MOTOpPA HA PJECKTPUUECKUX CXEMAX: @
TennoBoe gelicTBHE JIEKTPUYECKOI0 TOKA 3aBUCUT HE TOJbKO OT CWIbI TOKA, HO
U OT JJIEKTPUYECKOTr0 HANP SZKEeH U .

V. JlaGoparopnas padora Ne 8: «M3mMepenne HANPSIAKEHHsI HA YIACTKE HENn».

3anucaTe B TETpaau: Ha3BaHHWE pabOTHI, 11e7b, 000pPYyIOBaHHE, KPATKYyI TEOPHUIO, 3apHUCOBATH
ANEKTPUUECKYI0 CXEMY SKCICPUMEHTAIBHOW YCTaHOBKH. [IpuHIIUIT MEeHCTBHS BOJBTMETpPA U €ro
0003HAaYCHHE Ha DJICKTPUUSCKUX CXEeMaX:

BoabTmeTp - 310 ipubOp A5 U3MEPESHUS JJIEKTPUYECKOro HampsbkeHus. Ero ciemyer
MOJICOCIMHATh MOCJEIHUM TapaJIeIbHO K TOW YacTH IEMH, JJICKTPUYECKOE HANpsHKCHHWE Ha
KOTOPOM HEOOXOAMMO H3MEPHUTh. AOCOITIOTHASI TOTPEITHOCT TPY U3MEPEHUH BOJIETMETPOM.
HadvepTuTh B TeTpaaum cXeMy, COCTOSIIIYH) M3 HCTOYHMKA TOKA, KJIKYa, HU3KOBOJILTHOI
JaMInbl HAKAJMBaHMs, JBYX IOC/I€I0BATEIbHO BKJIOYEHHBIX pe3ucTopoB. Kak u3meputsh
Hanpsi:kenne Ha mnpooaHuke (Ui, U, Us); Ha aABYX mocjeaoBaTeibHO COeIUHEHHBIX
npoBoaaukax (Uip, Uzs); Ha Tpex (Ups)?

Beanunna Ul, B Uz, B U3, B U12, B U23, B U123, B
N3mepenne

OtHOcUTENbHAA
MOTPEUTHOCTh

V.

Hayka — nonxosooey, u npakmuxa — conoamai.
Jleonapoo oa Bunuu

E Ypox 15/7. g 3AKOH OMA JJId YYACTKA LEIIN.

3naem Kaxcowlit nuoHep:
Cuna moka — U na R!

L[EJIb YPOKA: YCcTaHOBUTH 3aBUCUMOCTb CUJIbI TOKA B IPOBOJAHUKE OT HAMPSIKEHUS

U COTNPOTHBJICHUS TMPOBOJHWUKA, TOCTPOUTHh TpaduKH OSTUX 3aBUCHUMOCTEH,
chopmynupoBath 3akoH OMa JI7Isl y9acTKa dJIeKTpudecKoil nenu. Hayuuts ydeHUKOB

MNPUMCHATD ITOJTYUYCHHBIC 3HAHWA IJIA obOecrieueHns1 0€30IaCHOCTH CBOCH JKH3HU.

TUII YPOKA: xoMOMHUPOBAaHHBIN.
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ObOPY][OBAHHUE: nanenb s cOOPKU 3JEKTPUUYECKUX CXEM Ha IOJCTaBKe, JBa
IIPOBOJHUKA,  aMIEPMETP W  BOJBTMETP  JAEMOHCTPALMOHHBIE,  Mara3vuH

COMPOTHUBIICHUM, OJIOK MUTAHUS, KIH0Y, COEUHUTEIbHBIE POBO/IA.
LIJIAH YPOKA:

BcerynurensHas yacTth
Ormpoc

OObscHeHue
3aKperieHue

5. 3agaHue Ha JOM

Il. Onpoc ¢dynoamenmanvuoii: 1. DnexTpuyeckoe HampspKeHUE. 2.

NS

Enunuie Hanpsixkenusd. 3. BonbTMmerp.

3aoauu:

1. Ilpu moakIrOYEHUH SIAEKTPOIUIUTKH K UCTOYHUKY TOKa C Hampspkenuem 120 B,
yepe3 ee cnupainb nporekaer Tok 10 A. Kakoe KoJIMYE€CTBO TEMIOTHI OTIACT
IJIMTKA OKpYyXxaromiei cpene 3a 1 u?

2. OmnpenenuTh HanpsyKEHWE Ha YdacTKe LENH, eClIM NpH mnepememneHnu 3apsaaa 10 Kin wa stom
YYaCTKe CHUJIAMU AJIEKTPUUECKOTO MOJisl Obli1a coBepiieHa padora 1270 JIx.
Bonpocwi:

1. HapucyiiTe cxeMy D2JICKTPUYECKOM I1I€MU, B KOTOPOM €  BKIIOYEHUEM
AIEKTPOABUTATEINS 3aXKUTallachk Obl CUTHaJIbHAS JlaMIiovka. [Ipubopsl paccunTaHbl
Ha OJIMHAKOBOE HAIPSKECHHE.

2. Haueptute cxemy LeNUd C DIIEKTPOABUTATENEM, B KOTOPOH MOKHO OBLIO ObI
U3MEpATh CHIIy TOKa, TIOCTYNAOIIEro B OOMOTKHA DJIEKTPOJBUTATENS U
HaIpsHKEHHE Ha HUX.

3. [lpennoxxkute cXemMy OJIEKTPUUECKOW 1IN, B KOTOPOM OJHOBPEMEHHO C
BKJIFOUEHHUEM DJJIEKTPOJBUTATENs Tacia Obl OJHA CHUTHajbHAas JIAMIIOYKa W
3a)KUTanach Obl Ipyras CUTHAIbHAS JIAMITIOYKA.

4. 3a cyeTr 4ero HarpeBaeTcs PE3UCTOp MPHU MPOTEKAHHH IO HEMY AJIEKTPUYECKOTO

TOKa?

. Kakwne BBI 3HaeTe, JeMCTBHUA TOKA U OT YEro OHH 3aBHUCAT?

. Hammpsixkenue Ha yyactke nenu 2 B. O0bsicHUTE, 4TO 9TO O3HAYAET.

. Kak Bkitouaercs B 3JI€KTPUUYECKYIO LEMb aMIIEPMETP, BOJIBTMETP?

. Kakas sHeprus 3amaceHa B akKyMyJsITOpe, Ha KOTopoM HamwmcaHo 1,5 B u 200

MA-4?
I11. Ha nponuibix ypokax Mbl yCTaHOBWJIU, YTO Pa3JIMYHbIE JEUCTBHS TOKA 3aBUCST OT

oo N O O1

cuiibl TOKa. M3MeHsas cuily TOKa, MOXKHO PEryJIMpoBaTh 3TH AEUCTBUA. A OT KaKUX
dakTopoB 3aBUCHT cmiia Toka? Ecinu cuia Toka Ooibliasi, 3TO 3HAYUT, YTO MO
MpoBOAY OEXHUT OO0JIbIIOE KOJIUYECTBO JJIEKTPOHOB, U OHU MEPEHOCIT OONBIIHI
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ANEKTpUYECKU 3apsaa. lIpuumH, H3-3a KOTOPBIX 3JIEKTPOHBI B MPOBOJE ILIOXO
MEPEABUTAIOTCS, MOKET ObITh OYEHb MHOT'O M BCE OHU CBSI3aHbI C TEM, KaK YCTPOCHBI
aTOMBI BHYTPH ATOTO IPOBOJA, KAKOBA €T0 IUIOLIA/b ITOIIEPEYHOTO CEUECHMS U JIINHA.
Takoe sBIeHHWe, Korga B MPOBOJAE Kak OYATO UYTO-TO CONPOTHUBISAETCA
ANEKTPUUECKOMY TOKY, (PU3UKH HA3BIBAIOT 3JIEKTPUYECKHM CONPOTUBJIEHHEM.

’ 1A JleMOHCTpanyss 3aBUCUMOCTH  CHJIBI

LA

8 3\ TOKa B IMPOBOAHHUKE OT HAIPSKCHUA

4

2
2 / : } Ha ero KOHIaX ¥ MOCTpOeHHe rpaduka
0T 0 20 UB : mosw DTOM 3aBUCHUMOCTH.

1 2

3aBNCMMOCTE CHIbI TOKA OT HanpsKeHna 33BUCMMOCTB CUTTbl TOKS OT CONPOTUBAEHNSA

C Toukn 3pC€HHUA MAaTCEMATUKHU OTHOIICHUE MEXKIY CHJION TOKa U HAIIpPsSXKCHUEM — APYKECCKHEC)). Kax
Brr IMOMHUTC, TAKNC OTHOIICHHUA MOT'YT OBITH TOJIBKO MCKIAY pE3YyJIbTaTOM U YHUCIUTCIICM.

Cuna TOka B NMPOBOJAHMKE MNPSIMO NPONOPIHMOHAJILHA HAMNPSKEHUI0O HA €ro
koHmax (I ~ U). [IpoBoaHHMK, B KOTOpPOM CHJIa TOKa IPSMO IPOIMOPIHOHATbHA
HANpPsDKEHUIO, Ha3bIBAETCsl pe3ucTopoM. Pesucrop: |

OOBsicCHEHHE 3aBUCUMOCTH CHJIBI TOKa B PE3UCTOPE OT HAMPSKEHUS HAa OCHOBE
ANEKTPOHHBIX TIpejcTaBieHnil. [loctpoenue rpaduka 3aBUCUMOCTH CHJIBI TOKa OT
HaIPSDKEHUS JJI1 pe3ucTopa ¢ OOJIBIIMM COMNpOTHBIeHUEM. [loueMy mpu Tex ke
3HAUEHUAX HANPSKEHUs CUjla TOKa B pesucrtope MeHble? Kakoil M3 pe3nctopos
«CUJIbHEE» MPOTUBOACHCTBYET MPOTEKAIOIIEMY IO HEMY TOKY?

dileKTpUYecKoe CONPOTHUBJICHHUE (R) — CBOMCTBO BellecTBA
NPOTHBO/IEHiCTBOBATH NMPOTEKAIOIIEMY 110 HEMY TOKY, H3Mepsiemoe B Omax.
OCHOBHBIM TIapaMETPOM PE3UCTOpA SIBISAETCS CONPOTUBIIEHUE, XapaKTEPU3YIOIIEe
€ro  CIOCOOHOCTh  NPEMSITCTBOBATH  MPOTEKAHUIO  DBJIEKTPUYECKOTO  TOKA.

6
ConpotuBnenue uzMmepsiercs B omax, kuiaoomax (1000 Om) u meraomax (107 Om).

OmmMertp - 310 puOOP 17151 UIMEPEHUS COITPOTHUBIICHUH.

MyJIbTUMETpP, WM YHUBEPCAIbHBIA H3MEpPUTENbHBII NpUOOp, MOKHO

WCII0JIb30BATh I U3MEPEHUS U HAMIPSDKEHUS, U CUITBI TOKA, M COMPOTHUBIICHUS.

Jonoanutenbnass uHpopmanus. Ilpupona compoTUBICHHS:  «OTEPS»

YIOPSAOYEHHOTO JABMKEHUS CBOOOJHBIMH  3apsOKEHHBIMM  YacTHIIAMH B

MPOBOJHHUKE MPHU UX B3aUMOJCHCTBHHM C MOHAMHM KPHUCTAJUIMYECKON pPElIeTKH,
MOCKOJIbKY 3JIEKTPOHBI TOJKAIOTCS U MPOTHCKUBAIOTCS
CKBO3b pEHIETKH aTOMOB, W3 KOTOPBIX OH COCTOWT,

D Syl TIPSMO KaK TTAacCaKMpPhI Ha TIEPEMOTHEHHOM BOK3aJIe.
w Bl Ipuunna CONPOTHBJICHUS — 3TO
+ +
fo— B3aMMO/IEHCTBHE ABHKYLIMXCH 3JEKTPOHOB C
10m _ o
'_ﬁ: ' MOHAMH KPHCTALIHYECKON pemerKkn!
g g .
2om — === JleMOHCTpaums 3aBHCHMOCTH CHIBI TOKa OT

CONPOTHUBIICHUSI PE3UCTOpPA IPU HEU3ZMEHHOM
HanpspDKEHHMM Ha ero KoHmax. Cmia Toka B pe3ucTope NpPH HEU3MEHHOM
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HaNpPsKeHHH 00PaTHO NMPONOPIHMOHAIBbHA ero conporusieHuio (I ~ 1/R). O6parHo
MIPOIIOPIIMOHATIFHAS 3aBHCHMOCTh MEXIY JOOPOM M 37I0M. MOXKHO CIenaTh BBIBOJ,
YTO YyeM OO0JIbIIIe YeM OOJbIIe CONPOTUBICHUE, TEM MEHBIIIE CUla TOKa.

Taxue OTHOIIEHUS ¢ TOYKU 3PEHHS] MAaTEMAaTUKOB — KOHKYpeHTHbIE. OHU MOTYT OBITh JIMIIb MEXITY
pE3yJIbTaTOM U 3HAMEHATEIIEM.

3akon Oma: Cura TOKa HAa YyYacTKe LeNd MNPSMO MPONOPLHHOHAIBHA
HANIPSKEHHI0 HA KOHIAX 3TOr0 y4acTka M O0paTHO NPONOPHHOHAJBHA €ro

COIMPOTUBJICHHUIO: 1 = UE 910 HOI[O6HO Urpe ¢ CaJOBBIM MUJIAHIOM: €CJIIM CXKAaTb

€ro, COIIPOTUBJICHUC ITIOTOKY BOJAbI YBCIIMUHUTCA, U IIOTOK OCJIa6HCT, T. €. BOAbI CTAHCT
MPOTCKATh MCHBIIIC. Ho ecan OTKPBITH KpaH €OIc 6OJ'IBH_IC, YBCIIMINUTCA NABJICHUC (3T0
6YIICT HOI[O6HO ITOBBIIICHUTO Hal’[pﬂ}KeHI/Iﬂ), N MMOTOK BOABI YBCINYUTCA, HAXKE CCIIH

IIJIAHT OCTAHETCS CHKAThIM B TOM K€ CTEIICHU.

Hcropuyeckass cnpaBka. ['eopr Om (1787-1854) - Hemenkuii ¢usuk-skcnepumentarop. OH
pommiics 16 mapta 1787 ronga B cembe cnecaps. Otern npuaaBan 00blIoe 3HaUYeHHE 00pa30BaHUIO
JeTerd. XOTA CeMbsl MOCTOSIHHO HYyXJanach, ['eopr y4dwicsi cHadajla B TMMHA3uMH, a MOTOM B
yHuBepcutere. CHadyajla OH IPENoJaBaJl MaTeMaTUKy B OJHOM M3 4acTHBIX wmikoj [IIBekmapum.
®usukoit ['eopr OM cTan mHTEpECOBaThCS MO3ke. CBOIO HAYYHYIO EATEIHHOCTh HA4all C PEMOHTA
npuOOpoB M H3y4yeHHUs HaydyHOUl muTepaTypbl. Co3naHHe NEpPBOrO TrajlbBaHMYECKOIO 3JIEMEHTa
OTKPBUIO TIepea (PU3UKaMU HOBYIO 00J1acTh uccieaoBanuid, 1 OM cjenan BaKHEHIITUHN mar Ha yTH
CO3/IaHUsI TEOpUHU dBJIeKTpuueckux nened. B 1825 roxy oH mpeactaBuyl HAydHOMY MHPY IUIOJIBI
CBOEro TpyAa B BUJE CTaThb, KOTopyio o3arnaBun «lIpeaBapurenbHoe cooOleHUEe 0 3aKOHE, MO
KOTOPOMY METaJUIbl MPOBOJAAT 3JeKTpuuecTBO». Ceiyac 3T0 coOOIIeHHEe Mbl Ha3bIBaéM 3aKOHOM
€ro UMeHHU. B "ecTh 3TOro y4eHOoro Takyke Ha3BaHa €IMHHIA CONIPOTUBIICHNUS.

U
HN3mepenue conporuBiieHHE pe3ucTOpA: = = 1 Om =%. Obparute

BHHMaHHUE, YTO CJIOBA aMIiep, OM U BOJIbT HE CKIIOHSIOTCS !

DaekTpuyeckoe conporunieHne (R) — cBOMCTBO 3JIEKTPUUECKO# 1enH (BELIECTBA)
IPOTUBOACHCTBOBATh MPOTEKAIONIEMY IO HEH DJIEKTPUYECKOMY TOKY, M3MepsieMoe
NPH NOCTOSIHHOM HANPS:KEHUHU HA ee KOHLAX OTHOLIEHUEM 3TOr0 HANIPSKEHU sl K
CHJIe TOKA.

V. JlaGopaTopHasi padora Ne 9: «M3MepeHue CONPOTUBIIEHHUS PE3UCTOPA».
HN3mepenue cujabl TOKAa M HANPSLKEHHMs, OIpeaeeHUEe CONPOTHUBJIEHHS Pe3UCTOpa.
OmnpenesieHne NOrpenIHOCTH pe3yJabTaTa u3Mepenus. OryeTHas Tadauna:

3aoauu: Bennunna LA UB |R,Om
1.B nacnopre  ammepMmerpa | Usmepenme

HAIIMCAHO, YTO COHpOTI/IBJIeHI/Ie OtHocHTEIbLHAS IOrpCIIHOCTDH

ero pasHo 0,1 Om. Onpenenure HanpsKEHUE Ha 3aKUMax aMIIEpMETpa, €ClIM OH
MoKa3bIBaeT cuity Toka 10 A.

2. Comporunieane BoiabTMeTpa paBHO 12000 Om. Tok kako¥l CHUIIBI TPOXOAHT YEpe3
BOJIBTMETP, €CIIM OH MOKa3bIBaeT HanpsbkeHnue 120 B?
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Bonpocwi:

1. Kak BOBO€ YMEHBIIUTh CUITY TOKA B IPOBOJIHUKE?

2. Kak pgoka3zath, 4TO cuia TOKa B NPOBOJHUKE MPSAMO NPONOPLHOHATBHA
HaIIpsKEHUIO HA KOHIAX MPOBOJHUKA?

3. Kak nokaszarh, 4TO Cuia TOKa B IMPOBOJHHUKE OOpPaTHO MPONOPLIMOHANIBHA €Tro
CONIPOTUBIICHUIO?

4. HanpsixeHre MOXXHO yIoJIOOUTh JIYYHHKY, a TOK - cTpenie. Kak Takas ananorus?

5. Uto wu3MeHWIOCh Ha Yy4YacTKe I€NHU, €CIM BKIIOUEHHBIH MapaiebHO 3TOMY
YYacTKY BOJIBTMETP MOKA3bIBAET YBEINUYEHUE HANIPSKEHUS?

6. Pemmre ycTHO 3a7aum (TabmuIa): U R 0

V. TBOp‘IeCKI/Ie JAOMAaIITHUC 3adaHUs: 20B 10 Om ?

Hayunrech n3MepsATh 3JIE€KTpUYECKOE CONIPOTHUBIIEHHE CBOETO | ? 50m 10 A

TCJ1a M BBIICHUTE, KaK OHO M3MCHSICTCSA B TCUCHHUE CYTOK. 15B ? 5A
«/[bsi6on1 maumcsi 8 demasix.» 350 B 2 MOmMm ?
Dpanyyscras nociosuya. ? 10 xOm 10 A

JlononnuTteabnass uudopmauus. VYaap osaexrpudeckum | 30 KB ? 15 MA

TOKOM MOXET OBITh OTIACeH IS 370POBBS M JaXKe JUIS KU3HU. TsHKECTh MOPAKEHHS 3aBUCHT OT
CWJIBI TOKA, TIPOJIOJDKUTEIIBHOCTH €r0 JCUCTBHUS M OT TOTO, TI0 KAKOMY ITYTH TOK IMPOTEKAET B TEJIe
yenoBeka (0COOEHHO YYBCTBEHHBI cepiiie W Mo3r). OmpenenuM, HampuMep, CHUIy TOKa B Tele
YVYCHUIIBI TTPU HAMIPSHKCHUH TIPH € BO3MOYKHOM TOAKIIFOUSHUH K OCBETUTENbHON ceTr. Kakoil Tok
npoTtekan Obl o Teny ydeHuIbl? [IpoTekast uepe3 Teno yeraoBeka, dJIEKTPUUECKUN TOK OKa3bIBAaeT
Ha HEro TepMUYecKoe (HarpeBaHWe TKaHEH, BIUIOTh JO OXKOra), XHMHYECKOE (IUCCOIUAIUS
KUJKOCTEH, B TOM YUCJIE KPOBU) M OMOJIOTHYECKOE (COKPAIICHUE MBIIII) IeHCTBUE. BOTBITMHCTBO
JIIOICN OIIYIIAIOT AJEKTPOTOK mpu cwie Toka 1 MA. Cuina TOKa B HECKOJBKO MHJUIMAMIIEp
BBI3BIBACT OoJieBbIe omrymieHus. OaHako cuiia Toka Bbimie 10 MA BBI3BIBAET PE3KOE COKpaIlCHUE
MBIIIL, U YEJIOBEK MOKET OKa3aThCsl HE B CHJIaX OCBOOOIUTHCS OT UCTOYHMKA TOKa. B aTOM ciyuae
MOXXET MPOU30MTH OCTaHOBKa JbIxaHus. Ecnu Tok cBbime 70 MA IpoXOAUT B 00JAcTH cepala,
ceplieuHas MbIIIIA HayMHaeT OecHnopsIoYHO cokpamarbes (GuOpwisauUd cepAla), YTO YacTo
MPUBOJUT K cMepTH. Kak HU cTpaHHO, NMpH 3HAYUTENbHO OoJiblIei cuiie Toka (mopsiaka 1 A)
CMepTeIbHBIA UCXO/ MEHEe BeposITeH (ocTaHOBKa cepaua). [Ipu cyxoil koxe conmpoTHBIIEHUE Tela
genoseka 10% — 10° Om, BrmaxkHas koxa Moxer YMEHBIIUTH COMPOTHUBJICHUE 0 10° Om. [Ipu
xopoureMm KoHTakTe ¢ 3emuied | =220 B/ 1000 Om = 220 MA.

Ho eam momocv, 6eszsecmubie!

FEwe 6 Hounou menu
Cokpuimbie, He dcusuiue,

I psaoywue oenu!
B. bprocos
E Ypox 16/8. z PABOTA U MOIIHOCTD 2JIEKTPUYECKOI'O TOKA.

L[EJIb VPOKA: Jate mnpenctraBieHue o0 SHEPreTUYECKUX MPEBpalICHUSX,
MIPOUCXOMIAIINX B SJEKTPUICCKUX IEMAX, JOOUTHCSA IOHUMAHUS SIBJICHUSI HATPEeBaHUS
MIPOBOJTHUKOB AJIEKTPUUYCCKUM TOKOM, BBIBECTH (POPMYIIBI IJIsi OTMpeeieHUsT paboThI
M MOIIHOCTH DJJIEKTPUYECKOTO TOKa, chopmymnupoBath 3akoH J[koyns - Jleria,
MMO3HAKOMUTH YyYaIlllUXCAd C MNpuOOpamMu [Jsi HU3MEpeHUsi padoTbl U MOIIMHOCTH

QJICKTPHUYICCKOI'O TOKA.
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TUII YPOKA: koMOMHUPOBaHHBIN.
ObOPYJ/IOBAHUE: ANEKTPOABUTATENb JIa0OPATOPHBIN, IITAaTUB, OJIOK, TPY3,

BbIIpsiMuTeNb BC—-24.

e o
[IJIAH YPOKA: |
1. BcrynurenbHas 4yacTh 4 :
2. Ompoc [/ L
3. OOGbscHenue ‘
4. 3akperuieHue
5. 3agaHue Ha JOM

1. Onpoc pynoamenmanvnoiii: 1. 3aBUCUMOCTD CUJIBI TOKA OT HAIpsiKEHUs. 2. 3aKOH

OmMa. 3. DneKkTpuyecKoe CONpPOTUBIICHHUE.

3aoauu:

3.

4.

Bo ckonbko pa3 OTIMYAIOTCS CONPOTHUBICHHUS HUTH HAKaJIUBaHUS JIAMIIOYKHU
KapMaHHOTO (poHapuka B «ropsiuem» (pabodyem) COCTOSSHUU OT €€ CONMPOTUBICHUS
B «XOJIOJHOM» COCTOSIHMH, KOTJ]a IpU HamnpsbkeHuu 9,6 MB uepe3 nammnouky tedyeT
Tok 8 MA? B pabouem coctosiHuM nammnouka mnotpebmser Tok 250 MA mpu
HanpsbkeHun 3 B.

JlomamniHuii mpoOOYHBINA MPEJOXPaHUTENb PAaCCUUTaH HA MaKCUMaNbHBINA TOK 10 A.
Kakum Moker OBITh MHHUMAIBHOE COMPOTUBIEHHWE BCEX OJHOBPEMEHHO
BKJIFOUEHHBIX MMPUOOPOB B KBAPTUPE, €CIU HanpsikeHnue cetu 220 B?

. DJNEeKTPOJBUIaTelb, BKIIOYEHHBIA B AJIEKTPUUECKYIO IENb C MOCTOSHHBIM HampsbkeHuem 24 B,

3a Bpems pabotrel 30 MuH coBepmua MexaHudeckyio paboty 840 x/[x. Haiitu paGoty
anekTpudeckoro Toka U KIIJ[ aBurarens, ecau yepe3 0OMOTKY ABUTATENS MPOTEKAT TOK CHUIION
20 A.

Bonpocwi:

1.

Kak o0OBSCHUTH C TIOMOIIBIO AaHAJIOTHH, T[OYeMYy MPOBOJHUK OKa3bIBAET
COIPOTHUBIICHUE TOKY?

. "Tuws monvro yenv 3amMKHEWD - npugem. 360HOK, 2yoenue u ceem!” Tlpenioxure

CXEMY DJICKTPUYECKOU IEIIH.
Hadimure compoTHBICHHE JIAMIIOYKH JUISI KapMaHHOTO (DOHAps, HCIOIB3Ys €e
MACIIOPTHBIC JAHHBIE.

. Kakumu crnocobamMu MOXKHO M3MEpUTh HAIpPSKEHHE B TOPOJICKON CeTH, uMes B

CBOEM PACTIOPSHKCHHH JIF00bIE IPUOOPHI, KpOME BOJIBTMETpA?

. Manpuuk MOO4YCPCAHO IIOAKIOYal K HCTOYHHMKY TOKa JIaMIIbl OT KapMaHHOI'O

donaps, Ha 10KOJIE KOTOphIX HamucaHno 3,5 B. Ilokazanust ammepMerpa mpu 3TOM
ObLTn st ogHOM Jammel — 0,28 A, a muist npyroii — 0,18 A. B uem npuunna?

. ConpoTuBiieHHe YejaoBeYecKoro Ttena B cpeaHeM coctaBisier 50 kOwm. Kakoe

HaIpsHKEHWE OMAcHO JIJISl YEJIOBEKAa, €CJIM M3BECTHO, YTO TOK cuioit 6oinee 10 MA
MOXET OKa3aThCsl CMEPTEIIbHBIM?
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I1l. Jlammouku B HamuWx JoMax U KBapTUpax, BCe
AIEKTPONPUOOPHI, KOTOPHIMH MBI €KEIHEBHO MOJIb3yeMCs —
BCE OTO U €CTb CIEACTBUE COBEPLICHUS DIIEKTPUYECKUM
noJsieM paboThI MPU MepeMeIIeHUH 3apsaioB. CxeMa nmpocTeieit

AIIEKTPUYECKOMN 1enH (PUCYHOK Ha Jocke). Ecnu HanpsikeHue Ha
KJIEeMMaX MCTOYHHUKA TOKa 4,5 B, TO Kakyl0 3HEpPruio mnoay4aet

3apsa 1 K or ucrounmka Ttoka? Kakoil sHeprueil Ttenepb
oOnamaer ATOT 3apsj] Ha KieMMe «+» uctouHuka Toka? 4,5 JIx! Mexanuueckas
aHAJIOTUsl 3aMKHYTOM 3JIeKTpruueckor nenu. Ha kakoil BeICOTE mIapuK Maccoil 1 kr

Oyner ob6sianath 3amacom sHepruu 4,5 Jx? \ 1xr
+ -
Kakyro sHepruio cooOimiaer HCTOYHUK TOKa C Fe
HanpspbkeHuem U 3apsiny q7 5 ‘3‘
A —_ A! _ qU Bsskas KHJIKOCTh
cT — -

A =mgH =

Ecnu 3aMKHYTB KITFOY, TO IIPOUCXOUT «IIaJCHUCH T

SJIEKTPUYECKHX 3apsfoB C KIEMMBI «+» Ha I+ -
KIEMMY «-», MX IOTEHUMAIbHas DHEPIUs
yMEHbBINAETCs, a KuHeThdeckas. .. ? [Ipy najjeHnun cKopoCTh MAPUKOB YBEINUYUBACTCS,
II09TOMY JOJKHA BO3pacTaTh cuia Toka? Ha camoMm fene cuiia Toka He U3MEHSETCS.
[Touemy? Amanorus: IIaJeHHe INAPDUKOB B BA3KOW cpefe  (IApalIOTHCT).
DnekTpudecKass — I€Nb  OKa3hblBa€T  IPOTUBOJAECHCTBHE  (CONMPOTHBIIEHUE)
IPOTEKAIOIIEMY T10 HEH TOKY!

U 2
Ipespamenns 3neprun: 4 = A'=qU = 1Ut=I°Rt :?t

DneKTpuyuecKass SHeprus yaoO0Ha TeM, YTO JIETKO IpeBpallaeTcs B JIPYTHE BHUJIbI
. _ 2

suepruu. B pesucrope: 4'= Q=1°Rt — 3axon Ixkoy.s - Jlenma.

I/ICTOpH‘leCKaH ClipaBKa: H)KOYJ'IB B CBOHX OIIbITaX XOTCJI IIOKa3aThb, YTO TCIIJIOTA, BbIACIISIEMAs
TOKOM, BbBI3bIBACTCA YyAapaMHu 4YaCTHUL 3JICKTPHUYCCKOI'O quoyma (BHGKTI)OHOB) O YacCTHULbI
IIpOBOAHHKA. HOBTOMy, CCJIM YBCIMYHMBACTCA CHJIA TOK4, YBCIWYHUBACTCA CKOPOCTb YaCTHIL
QJICKTPHUYCCKOI'O (bn}om[a, U yJapbl TII0JYy4YaroTCA
60.]'[66 CUJIBHBIMHA U 60.]'[66 YaCTbIMU.

B ssekTpoaBurartesie 4actbh 3JEKTPUYECKOMN

+ (0] (0] (0] e =
(o) c

T

[

(0]
o~
-

JHEPrUH TPEBPAIIACTCA B MEXaHHYECKYIO A = mgH

(«mamaroniue» 3JIEKTPUYECKUE 3apsiibl MOTYT )

coBepliaTb paboTy, HampuMep, Bpalarh _* 0 o 0O

A
BEPTYLIKY): A'=Q0+ A4, n= o 100%.

Pabora, coBepiaemasi 3JeKTpOABUTATENIEM TIPU MObEME I'py3a (IeMOHCTpalus), ee
3aBUCUMOCTh OT HANPsDKEHUS U cuiibl Toka. Ho paboTa MokeT ObITh ITPOU3BEICHA 3a
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moboe Bpemsi! [lpumep: moabemM OETOHHOM TIUIUTHI Maccod 3 T Ha MATHIM ATax
IIOABEMHBIM KPaHOM M YYEHHKOM. Tak W pa3jnyHbIE NBUIATENN, MOIKIOYEHHBIE K
OIHOU U TOW K€ DJIEKTPUUECKOMN LEINH, 3a OJHO U TO K€ BPEMS MPOU3BEAYT PA3ZHYIO
paboTy (MEKTPOABUTATENH OT OPUTBHI U OT CTUPAIBHOU MAIIUHBI).

JuiekTprYeckass MOIIHOCTHL (P) — CBOWCTBO 3JIEKTPUYECKOrO TOKAa COBEPIIATH
paboTy 3a JIaHHBIA MPOMEXKYTOK BpPEMEHHM, H3MepsieMoOe OTHOLIEHHEM
NPOM3BECHHON PadoThI K 3ITOMY NMPOMEKYTKY BPEeMeEHH.

A U’

2
P= T =U-1=1"R= F N = TA_ MCXaHHMYCCKaA MOIITHOCTB.

Enununa momaoctu B CU: 1 Br=1B'1 A, 1 kBr=1000 Bt; 1 MBT = 10° Br.
3Hasi MOIITHOCTh, MOKHO PAaCCUUTATh pabOTy dJEKTpUuueckoro Toka: A’ = Prt.
Enununa pa6orer B CU: 1 JIxx = 1 Bt'1 ¢. Ynorpebnsiembie equHuibl padboThl: 1
kBT-u = 3600000 JIx = 3,6 M/[x. Tapud: B = 3 py6./(xkBT-u).

CdeTurK PIEKTPUUECKON SHEepruu. JlemoHcTpanus.
IMone3nas undopmauus: 1 KBT-4 351eKTpOIHEPTHH TOCTATOYHO JJIsl TOTO, YTOOBI:
500 gacoB caymarh paano:
110 yacoB OpUTHCS ANEKTPOOPUTBO;
12 yacoB CMOTpPETH LIBETHOW TEIEBU30D;
2 Jaca IbIICCOCHUTD;

e BCKUIATHTH IBa YallHUKA BOJILI.
JlaMnibl HAKAJIMBAaHUA ¥ HarpeBaTe/bHbIe NMPHOOPbI. HuTh naMmnouku HarpeBaeTcs -
MTOCKOJIbKY AJIEKTPOHBI, MBITAIOIINECS MPOTUCHYTHCS CKBO3b HEe, TPYTCS APYT O Ipyra U 00 aToMbI
BoJb(ppaMa. bamioH nammbl 3amoyiHAETCs ra3oM. OTOT Ta3 BpojJe MOIYHIKM O€30MacHOCTH B
aBTomoOwmie. OH MOrjom@aeT yaapbl U JUIIHEE TEIUIO, a CaMOe€ TJaBHOE, HE JIAeT OKHUCIUTHCS
cnupanii. g Takux uened B3saM ra3 aprodH. Bcro 3Ty KOHCTPYKIMS, COCTOSLIYIO U3
BOJIL(PAMOBOIl cIUpalid, THYTOTO MPOBOJIA, CTEKJISHHOTO KOJaka M ra3a, KOTOPbIM 3alOJHEeH
KOJITIaK U3HYTPH, HAa3BAJIM JIAMIIOYKOM.

O6o03HaueHNe HarpeBaTEIHLHOrO MPUOOPa HA ANEKTPUUECKUX CXeMaX: — —

O6o03HaueHne MPEJOXPAHUTENS HA AIEKTPUIECKON CXEMeE:

JonoaHuTtenbHass nHGopMAaLUA: 3aKOH coXpaHeHUsi JHeprum. CyliecTByeT MHOXECTBO (popm
OHCPIrur: SHCPIrusa ABHIKCHUS, SHCPIUd TCILIA, SHCPIUA JJICKTPHUUYCCTBA, OHCPIHa CBCTA. Bce onu
MOTyYT OBITh IIPeoOpa3oBaHbl OJHA B JIpyryro. Hampumep, snekTpuyeckas jJamroyka mnpeodpasyer
QJICKTPHUYCCTBO B CBCT H TCILUIO, a SJICKTpI/I‘{eCKI/Iﬁ T'CHEpaTop npeo6pasyeT MEXAaHHNYECKOC
JABHMXKCHHUEC B OJJICKTPHUYCCTBO. CDYH,Z[aMeHTaJ'ILHLIﬁ (I)I/ISI/I‘ICCKI/Iﬁ MNPpUHOMUII T'JIACHUT, YTO IIOJIHAsd
QHCPIu:A BCCra COXpaHACTCA, AaXKC CCJIM OHA IIPHU 3TOM IICPCXOUT U3 O,Z[HOI71 (I)OpMBI B APYry1o.

V. JlabopaTopHasi padora Ne 10: «M3mepeHue padoThbl TOKAY.

N3mepenne cuiIbl TOKa, HANPSKEHHs, BPEMEHH, oNpeaesieHHe padoThl TOKa, KOJIHYECTBA
TeIJIOTHI M MeXaHH4ecKoil padornl. OmpeneseHue MOrPelIHOCTH pe3yJbTaTa H3MepEHHs.
OT4eTHAada TA0HNIA:

Bennunna ILA U,B t, C A', JIx

H3mepenue

OtHocHTeIbLHAS TIIOrpCITHOCTDH
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Bonpocwi:

1.
2.
3.

[Touemy nmpoTeKarouInii o Pe3UCTOPY AMEKTPUUECKHUI TOK HarpeBaeT ero?
HazoBuTe 0OCHOBHBIE MOTPEOUTENH IIIEKTPUUECKON SHEPTUU B OBITY.

Bopa narpeBaercss Ha JJIEKTPUUYECKOW IUIMTKE MOCTOAHHOW MOIIHOCTH. YTO
TpebyeT Gombiero Bpemenn: Harpesanue ot 10 10 20°C wu ot 80 10 90°C?
[loyemy MOJIHUSI pacUIEIUISIET 1EPEBbSA?

Kakumu mnpubopamMu M Kak MOXHO TMPOBEPUThH HUCIPABHOCTh CUETUMKA
AIEKTPOIHEPTUH ?

Yro obmiero ¥ B YeM pas3iiduusi MEXAY PE3UCTOPOM M MPEeAOXpAHHUTENIEM
(Jtammouko¥ HakanuBaHus)?

Ha Bxome B DJJEKTPUYECKYIO0 LEMb KBAPTUPBI CTOUT MPEAOXPAHUTEb,
pa3Mbikatomuii nenb npu cuwie Toka 10 A. TlogaBaemoe B Lienb HampspKEHHE
paBHo 220 B. Kakoe MakcMManbHOE YUCIIO JEKTPUUYECKUX YAaHHUKOB, MOITHOCTh
KaX70ro u3 KoTopbix paBHa 400 BT, MOXHO OJHOBPEMEHHO BKJIIOYUTH B
KBapTUpE?

MomHoCTh 35ekTpuyeckoro ytiora pasHa 0,6 kBT. Berunciaure paboty Toka B
HEM 3a 1,5 4. CKOJIBKO MPU 3TOM PACXOIYETCsl SHEPTUU?

V. TBopueckue TOMaIHUE 3aaHUs:

1.

w

Hcnonw3yss macnopTHbIE JaHHBIE OaTapeKh, TalbBaHWYCCKHX DIIEMEHTOB, JIAMIIOYKU
KapMaHHOTO (poHapuKa, ompenenuTe padoTy AMEKTPHUUECKOTO TOKA, COBEPIIAEMYIO B TCUCHHE
noydaca (Bpems paboTsl (poHapHUKa).

. Ha 4ro yka3biBaeT cuiabHOE HarpeBaHHe INTENCENbHBIX PO3ETOK W BHIOK Ipu padoTe

ANEKTPUUECKUX MPUOOPOB?

. Yo HpOHBOﬁHCT, €CJIM MPUKOCHYTHCA K JIMHUH BBICOKOI'O HaHpH)KCHI/IH?
. 3anmimTe 110 IMacCriopTry MOIIIHOCTH JOMaIIHETO QJICKTPHUICCKOI'O JaiHuKa

(BJ'IeKTpOKI/IHHTI/IJIBHI/IKa). OnpenenHTe KOJIMYCCTBO TCILIOTHI, BBIACIAECMOC 3a BpEM 15 MHH, a
TaxK’K€C CTOUMOCTDb HOTpC6JI$I€MOI>'I OHEPIruu 3a 3TO BpEMH.

. CHUMHTE macToOpTHBIE IAHHBIE BCEX MOTPEOHTENEH AIIEKTPOPHEPTHHM B Ballle KBapTHpE U

OIIpCACIINTEC, HA KaKyH0 CHUJIY TOKAa AOJIKHBI OBITh paCcCUUTaHbl IIJIABKUE MPEAOXPAHUTEIIN, €CIIN
BCC HOTpC6I/ITCJI${ BKJIFOUCHBI OJHOBPEMCHHO.

Tax umo 7nw0bOvle NposAGIEHUS MACHEMUSMA 51 CEOMHCY
UCKTIIOUUMENbHO K NPOMEKAHUIO 2JIeKMPUYECKO20 MOKd.
Amnep

Dlvpor 16/9]< MATHHUTHOE MOJIE

Kak noka3arb, 4T0 MATHMTHOE 10JI€ IeiiCTBYeT Ha MPOBOAHUK C TOKOM?

HEJIb YPOKA: JlaTs nipeacTaBieHUe O MAarHUTHOM TI0JIE M €0 CBOMCTBAX.
THUIT YPOKA: nekius.

OBOPYJIOBAHMUE: mnpubop 1jis AEMOHCTpallMd B3aWUMOJECUCTBUSA MapalIeIbHBIX
TOKOB, INTAaTUB C MPUHAUICKHOCTAMU, OJIOK THUTAHWS, MAarHWTHAas CTpelKa Ha

II
II

OJICTaBKE, MAarHUT TyrooOpa3HbId, KOJIbIIEBOMH MPOBOJHUK, MPOBOJHUK U3 (DOJIBIH,
0JIOCOBBIE MAarHUTBI, METAJIINYECKUE CKPETIKU.
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MarHuTHbie SBNneHns
IIJTAH YPOKA:

BcerynurensHas yacTb
Ormpoc

Jleknus
Jlaboparopuas paboTa
. 3ajmaHue Ha 10OM

Il. Onpoc pynnamentanbheiii: 1. Pabota Toka. 2. MolHoOCTh TOKA.

koo

3aoaua:

1. Ha mrencenbHbIX BHIKaX HEKOTOPBIX OBITOBBIX 3JEKTPUUYECKUX MPUOOPOB
uMeeTcs Haanuch: «6 A, 250 By». Onpenenure MakCUMalbHYHO JOMYCTUMYIHO
MOIIHOCTh 3JIEKTPONPUOOPOB, KOTOPbIE MOXHO BKJIKOYaTh, HCHOJIb3Ys TaKHe
BUJIKU?

2. YXons cnaTth, Bbl 3a0bUIM BBIKJIIOYMTH B KyxHe Jjamiy MomiHocteio 200 Br,
KoTopas ropena 8 4. Bo uto 3to Bam oboiiaercs npu tapude 3 pyoss 3a 1 kBr-u?

Bonpocwi:

1.
2.

3.

4,
5.

UTto 00I11€TO U B UeM Pa3IHuUs MEXIY PE3UCTOPOM U MPEIOXPAHUTEIICM?

HO‘ICMY MOXKET MepPeropeThb JJaMIIO4YKa HaKaJIMBaHUA, BKIIFOUCHHAasA B

QJICKTPUYICCKYIO IIGHL?
Kakoii ras HaxXoJUTCs B JIaMIIC HaKaJuBaHUs?

HO‘IGMy MOITHOCTD JIAMITIOYKHU HAaKaJIMBAHUA YMCHBIIACTCA CO BpCMCHeM?
Uto OoJbllie — COMPOTUBIICHUE B pab0OYeM COCTOSHUU SJIEKTPOKaMHHA MOITHOCTBIO 1 KBT mim

nammouku 40 BT Taxke B pabouem cocTosiHUM, eciy Hanpsbkenune cetu 220 B?

I1l. C marautom m3paBHO cBs3aHO Hemano yereHn. ®amec MUIETCKUI HaJensI €ro AyHION.
[Tmaton cpaBHHBaN ero ¢ mo3roM, Opdeit Haxoauia ero moa00HBIM KeHuXy. B amoxy Bo3poxkaeHus
€ro CUMTaau OToOpakeHHWEeM HebOa W MPUITHCHIBAIN €MY CIIOCOOHOCTh MCKPHUBIISATH MPOCTPAHCTBO.
SNOHIBI CUMTAIN, YTO MAarHMT - 3TO CHUJIA, KOTOPask MIOMOJKET IMMOBEPHYTH K BaM (GopTyHy. B AHrmuun
OH TIPUMEHSJICSA B TOJYEHOM BHJIE Kak ciiabutenbHoe. A [aymnedt myman, dro 3emist BEPTHTCS
OTTOTO, YTO MOX0Ka Ha MarHuT. Ecjim psaioM HaxoasTCs ABa MPOBO/a, TO 3TH MPOBO/Ja HHOIAA
NPUTATUBAIOTCS, 3 HHOT/AA OTTaJKuBaTCcs. OKa3anoch, YTO €CIIM y 000MX IMTPOBOJIOB MarHUTHOE
MoJIe BpamlaeTcs B OJHY M Ty K€ CTOPOHY, TO TaKue MpoBoAa (WJIM KYyCKHM MeTauia) OyayT
MIPUTATUBATHCS, & €CIM B pa3HbIe CTOPOHBI, TO OTTAJKHBaThes! J[eMoHCTparus B3auMOICHCTBUS

. 1

it ! 1 le {:12
_l_____ 1 . o—>
_ _—
= — - E— I,
a 6
Y
IIPpOBOAHUKOB C TOKOM. KauectBennoe OTIINYHUC JAHHOT'O THUIIA B3aHMOﬂeﬁCTBHH oT

QJICKTPUYCCKOTO: TOKU pPa3HbIX HanpaBneHnﬁ OTTAJIKUBAKOTCA, a OJHOUMCHHBIX — IIPUTATUBAKOTCH,
B3aHMOJICHCTBUE MOSBIISETCSA IIpH MPOTCKAHUHA TOKaA.

Kakum oOpa3zom mnepenaercsi aeiicTBMe OT OJHOI0 NMPOBOAHUKA € TOKOM K
apyromy? Jlns oTBeTa Ha O3TOT BOMNPOC 3aMEHUM OJIMH W3 TPOBOJHUKOB B
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JE€MOHCTPAlMOHHOM YCTaHOBKE MAarHMTOM JyTOOOpa3sHbIM M MPOAEMOHCTPUPYEM
B3aMMOJIeiCTBHE MarHuTa ¢ TOKoM. [louemy u 0e3 MarHura HpPOBOJHHK CIIErKa
OTKJIOHsETCA? B3auMOAEHCTBHE MarHuTa ¢ TOKOM HOCUT TOT XK€ XapakTep, 4To U
B3aMMOJEHCTBUE JBYX IIPOBOJHUKOB C TOKOM. [lose BOKpyr Maraura - MarHuTHOE H,
CJIEI0BATENBHO, BOKPYT MPOBOAHUKA C TOKOM TOXKE CYIIECTBYET MAarHMTHOE II0JIe.
Bokpyr npoBoJ10oB ¢ TOKOM (pOPMUPYETCS YTO-TO BPOJI€ «KMArHUTHOT'O YeXJiay!
CaojiicTBa MATHUTHOTO TOJIAA:

1. MaruuTHOE NOJIe CO31aeTCHd NMPOBOAHUKAMHU ¢ TOKOM M HAMAIrHMYEeHHbIMH
TeJaMHU. JJIEKTPUYECTBO C€O34aeT MarHeTu3m! MarHetnsm €cTb BTOPHYHBIN

MPOAYKT 3JIEKTpUYecTBa!

Hcropuyeckas cnpaBka. 15 espans 1820 r. narckuil puszuk Xanc
Kpuctuan Opcren (1777-1851 r.) neMOHCTpUpPOBAI CTYJACHTAM OIIBIT
C HarpeBaHHEM IPOBOJHUKA AJIEKTpUYECKUM TOKOM. [IpoBoast ombIT,
YUEHBIM 3aMeTHJI, 4TO BO BpeMs MPOXOXKIEHHsS TOKAa MarHWTHas
CTpEJIKa, PACHOJIOKEHHas BOJM3M NPOBOJHHMKA, OTKJIOHSETCA OT
HampaBJICHWsT Ha CEeBEp M YCTAHABIMBACTCS MEPHEHIUKYISPHO
MPOBOAHUKY. Kak MOXET cuiia CKphITOTO B MeETajlle 3JIEKTPUYECTBAa BBICKOYUTH HAapyXKy U
MOBEPHYTh CTPEJIKY MarHUTHoro kommnaca? W paHblie ObIJIO M3BECTHO, YTO MOJHHS MOJXKET
HaMarHM4YMBaTh KyCKH Kelle3a U OKa3blBaTh BIUSHHE HAa MArHUTHYIO CTPEJIKY, HO, TEM HE MEHEe,
9Ta cBs3b Oblia ycTaHoBleHa uiib B 1820 r. JleMoHcTpaius omneita Dpcreaa.

2. MarHuTHOe 1moJie JAeCTBYeT HA MPOBOAHMKH ¢ TOKOM M Ha HAMATHUYEHHbIE
Tesaa. JleMoHCTpalus AeHCTBUSI MAarHUTHOTO TI0JI1 HA TPOBOJIHUK C TOKOM, Ha JIBU -

KYIHECs 3apsHKEHHbBIE YacTUIbl U Ha HamMarHudeHHble Tena. [louemy MarHutHoe
10JIE IEMCTBYET HA MAarHUTHYIO CTPEJKY, HA HE HAMAarHWYEHHBIN KyCOK KeJe3a?
3. MarauTHoe moJjie MaTepuajbHoO (00J1a71aeT IHepPrueii).
MarnuTtHoe noJie — GuU3HUECKUii 00BEKT, MOCPEACTBOM KOTOPOTO OCYIIECTBIIAETCS
B3aUMOJEHCTBHE MEXAY MPOBOJHUKAMU C TOKOM U HAMAarHUYEHHBIMU TEJIaMHU.
Kak oOHapyXuTh MAarHuTHOE II0Jie B MPOCTPAHCTBE? MaruuTtHOoe moJe
HANPABJIEHO OT I0KHOIO0 TOJICA K CEBEPHOMY MOJIOCY CBOOOAHO
YCTAHOBHMBLICHCS MATHUTHOM CTPEJIKH.
Kak niams cBeun yka3bpIBaeT HalpaBJE€HUE CKBO3HSKAa B KOMHATE,
TaK 1 MarHuTHasi CTPEJIKAa CBOMM CEBEPHBIM MOJIOCOM YKa3bIBA€T
HAIpaBICHUE MATHUTHOTrO moJjii. KoMIac — reHuanbHo MpocTol et
M3MEPUTETBHBIN PUOOP.
OrnpeneneHue ¢ MOMOIIbI0 MAarHUTHOW CTPEIKU HANpPaBiICHUS MArHUTHOIO TOJIS: a)

3emun, 0) 1yrooOpa3HOro MarHuTa, B) MOJIOCOBOTO MarHuTa, I') MPSIMOro TOKA.

Kaxxnas B3netHo-mocamounass monoca (BIIII) B mupe momedaercss ompeaeneHHBIM
YUCIIOM, KOTOPOC o0o03HaYaer ee OPUCHTAHIO 11O OTHOIICHHUIO K HAIIPABJICHHUIO Ha CCBEP > \
" BBIPAKACTCH B I'palyCax, IMOJACIICHHBIX Ha NCCATh. = )
IIpaBwiio npaBoi pykH AJis NPSIMOr0 TOKa (MbI 3aBOJUM MOTOLMKJI). %? 7]

BaKTepI/II/I, J1aBast B BOAC, KPYTAT CBOUMH XBOCTUKAMHU-KTYTUKAMH, KaK HITONIOPOM, C h

A1
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IIOMOIIBIO MOJIEKYJISIPHBIX 3JIEKTPOJIBUraTENIel, BCTPOEHHBIX B CTEHKY OAKTEpUAIbHOW KIIETKH.
Boxkpyr mpoBoIoB ¢ TOKOM (JOPMUPYETCS YTO-TO BPOJE «MArHUTHOTO YeXJiay!

V. JlabopaTopHnas padora Ne 11: «M3y4yeHnune B3aumMoieiicTBUsI MATHUTOB.
[TonoxeHne MarHuToB 1.12. |3

Hucno ckpenok

Bonpocwi:
1. Kak MOXHO OOHapyXuThb MPUCYTCTBUE MAarHUTHOTO TIOJISI B

naHHOM obxacTtu mpoctpancTBa? Kakue npubopsl nim ycTpoiicTBa
HEO0OXOIUMBI JJI 3TOT0?

2. B kabuHere (u3MKM OKa3ajics IOJOCOBOW MArHUT, MOJIIOCA KOTOPOrO He
OKpaileHbl Kpackoi. Kakumu croco6amMum MOXKHO YCTaHOBUTbH, TJ€ y MarHurta
CEBEPHBIH IOJIOC, a TAE FOMKHBIN?

3. UTo mpou30HJeT C KeNe3HOM CHUIEH, MOJBEIIEHHON TOpU30HTAJIBHO, €ClId €€
HAMarHUTUTh?

4. Kak 0oOHapy>KuTh MOCTOSHHBIM 3JIEKTPUYECKUN TOK B MPOBOJE, HE KacasiCh €ro
pykamu?

5. Kak pacnionaraercs MarHuTHasi CTpeJika B MAarHUTHOM ToJie?
MHne ocmaemcs ckazams, N0 KAKOMY 3AKOHY NPUPOObI
To npoucxooum, umo KameHb NPUMALUBAMb MONCEM HCENe30.
Jlykpeyuu Kap
...He obycnaenusaem Jau INEKMPUYECKUll @Guoud... B03HUKHOBEHUE u

noooepocanue MazHUMHbLX C80UCMS?
JDicambammucma baxkaph

Z Vpoxk 17/10 Z MATHUTHBIE CBOMCTBA BEHIECTBA

Ilouemy MAarHUT MATHUTHUT?
HEJIb YPOKA: KnaccuduinupoBaTh BelIecTBa MO WX MarHUTHBIM CBOWCTBaM.

OKCHEepUMEHTAIbHO 00O0CHOBaTh  CIPABENJMBOCTh THUMoTe3bl Awmmepa. Jlatb
IpeJICTaBICHNE O MPUpoIe peppoMarHeTn3Ma v MPUMEHEHHUSAX YJICKTPOMArHuTa.
TUIT YPOKA: kxoMOMHUPOBAHHBIH.

OBOPYJOBAHMUE: karymku I'enpMrosbiia, MarHuTHasi CTpEJKa Ha TOJICTABKE,

AIIEKTPOMArHUT pPa30O0pHBIA, SJIEKTpOMAarHuTHOEe pene. McTouHMK TOKa, peocTart,
KITIOY, aMIIEPMETP, COETMHUTETbHBIE MPOBO/IA, KOMIIAC, YJIEKTPOMArHUT Pa30OpHBIH.
IIJTAH YPOKA:

BerynurensHas 4acthb
Onpoc

OObscHEHUE
3akpernieHue
3agaHue Ha IOM

Il. Onpoc ¢ynoamenmanvnoiti: 1. JIuHUM MarHUTHOTO

agkrwnPE

1moJjisg. 2. MarHuTHOE 1moJie KOJIBICBOI'O TOKA M KAaTYIIKH C TOKOM.
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Bonpocwi:

1. Kak onpeaenuTb MarHuTHBIC MTOTIOCH] KATYIIKH C TOKOM?

2. Ecnu mogBeCUTh KaTyIIKy ¢ TOKOM Ha TOHKHX THOKHX ITPOBOJHUKAX, TO, KaK OHA
PACIIOJIOKUATCS B MATHUTHOM T10JI€ 3eMIIH ?

3. Ecnu k kaTymnike ¢ TOKOM MOJHECTH MarHUTHYIO CTPEJIKY, TO, KaK MOBEAET ceOs
MAarHuTHas CTpesKa?

4, Bymer nM NEWCTBOBaTh MAarHUT Ha MAarHUTHYIO CTPEJKY, €CIH MEXIy HUMU
IIOMECTUTH PYKY?

5. Kakum o00pa3oM MOXXHO y3HaTh, €CTh JIM TOK B TMPOBOJE, HE TOJB3YICH
amriepMeTpom?

I11. ¥V conmeHonaga MHOro 0OIIETro ¢ ITOJIOCOBBIM MAarHUTOM. [{OJKHBI U MBI U3 DTOTO

3aKJIIOYNTh, UTO B MarHWTax U3 jKelie3a UMEIOTCS BEUHbBIC dJIEKTpUUECKUEe TOKH (0e3

UCTOYHUKA SHEPIUH)?

..GHYMPU  MOJIEKYNIbl  INEKMPOHbL  OBUNCYMCA  NO  3AMKHYMbIM

opbumam, co30a6as MacHUMHOe noje, NOOOOHOe MOMY, KaKoe OblLio

Obl CO30AHO 3AMKHYMbIM MOKOM, MEKYWUM N0 meM dHce OpOumam.
Ionw Jlanowcesen

DNEeKTPOH, JABUXKYIIHUICS BOKPYT spa B aToMe, MPEACTaBisieT coO0W MaJeHbKYIO
MAarHuTHYIO CTpeJKy. B MarHUTHOM 1oJie 3Ta CTpeNnKa CTPEMUTCS OBEPHYTHCA TaK,
YTOOBI HAINpaBIE€HHWE €ro MarHUTHOTO TOJII COBMAJO C HAIMpaBJICHUEM BHEUIHETO
noyiss. Kak BiuseT Ha OPUEHTAUMI0 MArHUTHBIX CTPEJOK (aTOMOB) TEMJIOBOE
newxkenne? IlapamarHeTMkm - BelecTBa, €200 HAMATHHYHMBAKOIIHECH B
MArHUTHOM moJe. [lpumepusi: antomMunui, Boibppam. OcTaHeTCs JIM MapaMarHeTHK
HAMarHMYEHHBIM, €CJiM yOpaTh BHEIIHEe MarHuTHoe 1mosne? MOXHO 1 U3
napaMarHeTuKa U3roTOBUTh MOCTOSIHHBIA MarHuT?

i @deppoMarHeTMKM — BelleCTBa, B [eCATKH
THICAY pa3 yCWIHBAKOIIHe BHEIIIHEe MATHUTHOE
noJie. VI3BeCTHBI TOJBKO TPU BEIIECTBA Ha 3emiie,

KOTOPBIC MOI'YT OBITH IMOCTOSTHHBIMM MarHUTaMU:

’KeJe30, HUKEIb, KOOAIhT U UX CIUIaBbl. DEPPOMATHETHKU OTIUYAIOTCS TEM, UYTO UX
HAMarHU4eHHOCTD, MOSBISIONIASICS B OYEHb CIA0OM MarHUTHOM TIOJie, B JCCSATKU H
JakKe COTHU ThICAY pa3 OoJblie, yem y mapamaraeruka. [louemy? OOmens3BecTHO,
YTO KaXKJbIi MarHUT HMMEET OJWH IOKHBIH M OJWH CEBEPHBIM IOIIOC. DTOMY
CIIOCOOCTBYIOT MHJUTMOHBI MOJIEKYJ, OOBEUHEHHBIX B JIOMEHBI, UMECIOIINE Pa3HbIC
moroca W oOpasyromue Oojiee KPYIMHBIM MarHuT. JloMeHHas cTpykTypa deppo-
MarHeTuka. OpUEHTHPOBATH LEJbIE JOMEHBI JIerde, 4eM OIPOMHOE KOJIMYECTBO
OTHIENIbHBIX «3JEMEHTAapHbIX MaruuToBy. [louemy? Ilouemy deppomarHeTuk
OCTAeTCsl HAMAarHUYEHHBIM MOCJIE BBIKIIOUYEHUSI BHEIIHETO MO ?
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C mnoMOIBbI0O MATHUTHOIO IOJISI MOKHO CIeJIaTh MATHUT M3
JIIO00r0 KeJIe3HOr 0 NpeaMeTa. <>
IlocTosiHHBIE MATHUTBI — MIOJIOCOBBIE U AYTOOOpa3HBIE.

MBI HUCHONb3yeM MarHuThl, YTOOBI MPUKPENHUTh 3alMUCKy Ha XOJOIMIbHHUK,

9TOOBI TOHATH, I/IE€ CEBEp, a TJe IOr, YTOOBl COXPaHUTh WH(POpPMAIHMIO Ha

KpEAUTHOM KapTe UJIN KECTKOM JIUCKE KOMIIbIOTEpA.

[Touemy MarHuTHOE 1MoJie AYro0OpPa3HOTO MarHuTa UHTEHCUBHEE T0JIS [I0JI0COBOIO Maruura?
JonosHuTeabHass UHPpopManus: MarHuT cuuTalcs XOPOILIUM, €CIM OH MOT YJepXaTh Ipy3,
Macca KOTOpPOrO paBHa ero coOcTtBeHHOH wmacce. B 1969 romy Hawamoch NPOMBINUIEHHOE
IIPOU3BOJICTBO MAarHUTOB, KOTOPBIE CHIEIAHbl U3 CIUIABOB, COAEPIKAILUX PEAKHE METAIUIbI — LEPHUM
win camapuil. Hanpumep, ymemaronuiicss Ha JaJloHM MarHUT U3 CIUIaBa caMapusi ¢ KOOAJIbTOM,

crocoOeH ynepkaTh HEOOJIBIION aBTOMOOMIIb BMECTE C TTACCaXKUPaAMHU.

JuieKTpOMAarHuThl. Kak MOYHO YCWJIMTh MAarHMTHOE =
MoJIe KaTylmKh ¢ TOKOM? JleMOHCTpauusi NpHHIUIIA in
NENUCTBHS 3JIEKTPOMATrHUTA. DJIEKTPOMAarHuThl BO MHOTO ¢
pa3 CHWJIbHEE MArHUTOB, KOTOPBIE BCTPEYAKOTCS B L _ i
npupoae. Kpome Toro, y 3JI€eKTpOMarHuToB €CThb OJWH el g

O6onpmiol  tortoc.  [IpupogHble  MarHUTBI  MOTYT
NPUKJIENUThCS, Kyaa He cienyeT. [IpenecTp ke 3JIeKTpOMAarHUTOB B TOM, YTO €CIIHU
OTKJIIOYUTH TOK B KaTYIIKE C TOKOM, TO OTKJIIOYAETCs U dJIEeKTpoMarHut. M MOoxHO

yIPaBIATh, YTO OYEHBb YIA00HO.
DIMCOH Tpeaiarajl MOCTPOUTh CaMbIM KPYIMHBIM 3JEKTPOMArHUT B MHpPE - 0OMOTaB IPOBOJIOKOM

Fwcpimnaii 203

CKaJly M3 MarHUTHOTO KeJIe3HsAKa Maccoi 6onee ueM 100 miH. T!

I'epKOH — MATHUTOYNPABJSIEMbIH KOHTAKT. v
JlomooH Ha repkoHe (cxema), JaTYUKU 3aKPbITUS JBEpPEl U MPUCTETHYTOTO

pEMHS B aBTOMOOMUIIE.

DJIeKTPUYECKHUI 3BOHOK (JIEMOHCTPAIIHS).

B Tpunutu - KoJIeKE paccKa3blBalOT O 3HAMEHUTOW (paze
Pesepdopra no noBoay KoJuier ¢ TyMaHUTapHBIX (hakylnbTeToB: « OHu
CIUWUKOM 20POSIMCSL MeM, YMO He 3HAIOM, YMO NPOUCXOOUM MeHCOY
mem MOMEHMOM, KO20d OHU HANCUMAIOM KHONK)Y 08EPHO20 360HKA, U
MOMEHMOM, K020a 360HOK HAYUHAEM 36EHENb).

Koaka

IV. Ecim xorure ympaBiasaTh, MarauMramMu, BaMm Tpedyercsi

3JIEKTPUYECTBO! Kak caeaTh JIEKTPOMATHUT?

JladopaTopHasi padoTa Ne 12: «COopka 3JIeKTPOMATrHUTA.

o C06paTI> QJICKTPUYICCKYIO LCIIb. 3aMKHYTB KJIIOY, YCTAHOBUTH HAIIPABJIICHUC TOKa B KaTYIIKC U
HaIlpaBJICHUC MArHUTHOT'O IIOJIAI TOKA. C IMOMOIIIBIO KOMITaCa ONPEACINUTDH IMOJIF0OCAa MArHUTHOT'O
TIOJISA KATYIIKH. C,Z[CJ'IaTB PUCYHOK U BBIBO/JBI.

e YCTaHOBUTH MHWHHUMAJIBHYIO CUJTYy TOKAa B LICIIM U UBMCPUTH PACCTOSAHUC,
Ha KOTOpOM C€uIC 3aMCTHO JIECTBUE MarHUTHOIO MOJIA KaTyloKu ¢
TOKOM Ha MArHUTHYRO CTPCIIKY. AHajnoruyHbIie HU3MCPCHUS BBIIIOJIHUTDH

npu MaKCHUMAaJILHOM CHJIE TOKA. CI[CJ'I&TB BBIBObI.

L4 I/I3MepI/ITL pacCTodaHnue, Ha KOTOPOM MArHirMTHOC ITIOJIC KATYIIKH C TOKOM 0e3 CCPACUYHHKA CHIC
HeﬁCTByCT Ha MAarHuTHYIO CTPCIIKY. AHaIoTUYHEIC HU3MCPCHHA BBLIINIOJIHUTL IIPU BBCACHHOM B
KaTyHIKy CCpACYHUKCE. CI[CJ'IaTB BBIBObI.

58



No n/n |Hanmuuwme cepreynnka |lyu, A [Pacctostame r1, cM  |lyax, A |PaccTostame 17, cM  BBIBOIBI

1. be3 cepneunnka
2. C cepaedHUKOM
Bonpocwi:
1. Yrto nmpou3oHaeT ¢ rBo3/ieM, Ha KOTOPBIM HAMOTaH U30JIMPOBAHHBIN MPOBO/I, €CIIU
10 IPOBOJY IOTEYET HJIEKTPUUECKUN TOK?
2. IloueMy ele3HbId CEpACYHHK, BHECEHHBI B KAaTYIIKy C TOKOM, MPUTSITHBAET
YKEJIE3HBIE MTPEIMETHI?
3. Kakum 00pa3oM MOXKHO YCHIIUTh MATHUTHOE TOJI€ KATYIIKU C TOKOM?
4. ]JIBa >kene3HbIX CTEePIKHS MPUTATUBAIOTCS IPYT K IPYry, KAKUMU Obl KOHIAMHU UX
He cOmmkanu. MoryT i oHu 006a OBITh MAarHUTAMU ?
5. Ilouemy >xene3Hble OMWIKH, MPUTSHYBIIMCh K MOJIOCaM MarHuTa, TOpyaT B
pa3HbIe CTOPOHBI?
6. Kak U3roToBUTH JJEKTPOMArHUT, MOABEMHYIO CHIIy KOTOPOTO MOKHO
peryanpoBaTth?
7. Tlouemy MarHuTBl IPUTITUBAIOTCS K XOJIOAUIBHUKY?

V. TBopueckue JToMaITHue 3aaHus:

1.

N

[TonBecbTe HECKOIBKO MIBEWHBIX MTOJIOK 32 YIIKA K HUTKaM, CJI0KEHHBIM B OJWH My4oK. Eciun
CHU3Y K WTOJIKAM TOJHECTH CHJIbHBIA TIOJIOCOBOM MAarHuT, OCh KOTOPOTO BEPTHUKAJIbHA, TO
HIDKHHE KOHIIBI WTOJIOK CHavajla pa3ouayTcs, a 3aTeM, KOTJla MAarHUT MPHUOIU3UTCS MOYTH
BIUIOTHYIO, cOoOepyTcs, BMecTe. BepxHue ke KOHIIBI HEMHOro pasoumayrcs. Yto Oymer
HaOmoAaThCsl Mpu ynaneHun MarHuta? I[IpoBenuTe OMBIT W YKOKWUTE NPUYUHBI TaKOTO,
MOBEJICHUS UI'0JIOK.

Uro Oyner, eciu dJIeKTPUUIECTBO UCUYE3HET?

HekoTtopsie cranmbHbIe TPeIMEThI, HAXOASIIMECS Ha OJTHOM MECTE B MAarHUTHOM I0Jie 3eMJIH, CO
BpPEMEHEM HaMarHUYMBarOTCSA. YOemuTech B OTOM, BOCIIOJIB30BaBIIMCH KoMIacoM. Kak
pacrosiararoTcsi Ipu TOM TOJIOCHI?

Cnuuky nojiBechbTe Ha TOHKOM HUTH JAiuHOUW 0,5 M. [lomHecuTe K rojJoBKE CIMYKU CHIIbHBIN
MarHuT, OHa MOYTH He npuTsAruBaercs. CoXTUTe CEpHYIO TOJOBKY CIUYKHA ¥ BHOBH IOJHECHUTE
MarHut. C paccTosiHus 1 - 2 ¢M TOJIOBKa CIIMYKH MPUTATHUBACTCS K MarHuTy. [IpoBenuTte OmbIT
H 0OBSICHUTE SIBJICHHUE.

B kHHMre oJHOro W3 MEPBBIX HCCIEIOBATEICH 3E€MHOTO MarHermsMma [ uianOepra omucaH
cienyomuid  onblT. Eciu OUTh MOJOTKOM TIO J>KEIE3HOW IOJIOCE, PACIOJIOKEHHOH B
HaIpaBJICHUU C ceBepa Ha IOr, TO OHa HaMarHUTUTCA. OObAcHUTE 3TO sBieHue. Kak Oymyt
PacMoJIOKEHBI MOJII0CA Y 3TOTO MarHuTa.

[TonocoBoi MarHUT pa3AeIWId HA JIB€ PaBHbIC YaCTH U MOJYYMIIU JBAa MarHuta. byayT nau atu
JIBa MarHWTa OKa3bIBaTh TAKOE K€ JEHCTBUE, KAK 1EJIbI MarHUT, U3 KOTOPOTO OHU MOJTYYEHBI?
Ecnu y Bac pacchmanuce 1mo mojy MeJKue TBO3U, TO KaKUM CIIOCOOOM TpoIile BCEro coopaTrh
WX BMECTE U BCHIMATh (MMEHHO BCHINATh!) B KOPOOKY?

CpaBHHTE NOBEMHBIE CHJIBI MATHUTOB 10 YHCITY MOJIHUMAEMBIX UMU 5KEJIE3HBIX CKPEMOK.

[naenoe — nonameo, 0n4 ye2o mebds cozoan boe.
Examepuna lllepbauenxo

>por 18/11 < KOHTPOJIBHASI PABOTA Ne 2.

3nech 0000 HeYero roBOPUTH, MOITOMY 51 IPOMOJTYY.
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Kaxk o3nuxaem pooicoenue ceema?

Heycneoumo u camosnacmmuo.

Kak? Omxyoa? Coscem nezamemno

C neba? Co 36e30? Co cnedcrnozo nacma?
H. bpayn

E Vpox 19/1 g HUCTOYHHUKHU CBETA.

MPSIMOJIMHEMHOE PACIIPOCTPAHEHUE CBETA.
A BBI 3HaeTe, YTO TaKoe Kamepa-oockypa?
HEJIb VYPOKA: Jlate mnpencraBieHue o0 HCTOYHWMKAX cBeta. Ha ocHoBe

NpPEJICTABIIEHUsI O CBETOBBIX Jydax CGHOPMYIUPOBATH 3aKOH MPSIMOJIMHEHHOTO
PacIpOCTPAHEHUS CBETA U 3AKOH HE3aBUCHMOCTH PaCIPOCTPAHEHHUSI CBETOBBIX JTyUEH.
TUIT YPOKA: KoMOMHUPOBAHHBIH.

OBOPYJIOBAHUE: T1pyOku crnekTpalibHble, Ha0Op 1O (POTOTIOMHUHECICHIINH,
OCBETUTENb [JJI1 TEHEBOIO NPOCLMPOBAHUsSA, dKpaH, HEMPO3pauyHbI MpPEIMET, Ja3ep
JIT'-209, onTuyeckas maiba ¢ MpUHAIE)KHOCTIMU.

IIJTAH YPOKA:

BcerynurensHas yacTh
OObsicHeHnE
3akpervieHue

4, 3amanue Ha IOM

1. Conurite - ucTouHuk cBeta U temia B COJTHEUHOM CUCTEME.

CBeT cIy)XUT MCTOUYHUKOM OOJIBIIEH YacTH HAIIMX 3HAHUKM 00 OKpYyKalolleM MUPE
9

(10° 6ut uadopmanuu B cekyHay). CBET UCKIIOYMTEILHO Ba)KEH Kak JJIs YeoBeKa,

W

TaK ¥ JIJIs1 OOJBITMHCTBA KUBBIX OPraHM3MOB Ha Halllel raHere. biaaromaps emy Mbl
XOpOIIIO OPUEHTUPYEMCS B MPOCTPAHCTBE, paszivdaeM IBeTta. OH y4acTBYET BO
MHOTHX OWMOJOTHYECKUX TIpoleccax. Hampumep, y uemoBeka CBET peryJlIHpyeT
BBIPAOOTKY TOPMOHOB, OTBETCTBEHHBIX 3a COH, AKTUBHOCTh W CTPYKTYPH3AIUIO
HACTPOGHHUA, a y PACTCHHWH TMOj JEWCTBUEM CBETa MPOUCXOIUT (HOTOCHUHTES.
N3ydenne cBera mOMOIIIO B Pa3IMUHBIX MCclenoBanuax. Hanpumep, B actpoHOMUM
YCTaHOBJICHBI 3aKOHBI JBUXCHUS IUIAHET W 3BE3M, HUX
XUMHYECKUI COCTaB, B OMOJIOTUN — CTPOCHHUE KICTKH
YKUBBIX OPTaHU3MOB.
I naza — bonee mounvie ceudemenu, uem yuiu.

T'epaxnum Dgpecckuil
Ha wu3nyuenun cBeTa OCHOBAaHO CO3/JaHWE HCKYCCTBEHHOTO OCBEIIEHUs: (apsi,
MIPOKEKTOPHI, TFOMUHECUEHTHBIE JIaMIIbl, CBETOAUOAHBIE JIAMIIBI.
CBer — mepeHocHyuK JeicTBHS (IHepruu) Ha paccrossHue. CBer — BHAMMOE
usiaydenue. Onruka — pasges pu3nKu, NOCBIAIICHHbIN U3YYEHHIO CBETA.
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CBeToBOE (ONTHUYECKOE) UBIYYCHUE CO3Ja€TCI MCTOYHMKAMH cBeTa. [opsmuit
MAarHueBbIi  MOPOIIOK  KCIOJBb30BAJCS B KauyeCTBE HCTOYHUKA CBETa IIpH
dotorpadun. EcTecTBEeHHbIE M HCKYCCTBEHHBIE HCTOYHHMKU CBeTa. TemioBble H
JIIOMMHECHEHTHble HUCTOYHUKM cBeTa. [lpumepwi: 1) ectectBeHHble: ColHIlE,
3Be3/Ibl, aTMOC(epHbIe pa3psiabl, JIOMUHECHUPYIOMNE OOBEKTHl KUBOTHOTO U
pacTUTENILHOIO MHUpPa; 2) HUCKYCCTBEHHBIE: TEIUIOBBIE, JIFOMUHECIHUPYIOIINE

(meMoHCTpaIUs ANEKTPOJTIOMUHECIIEHIIUUA U (POTOTFOMUHECIICHIINN ).

Ecmb 06a cnocoba oasame ceem: 6vimb ceeuoll
UTU 3ePKATIOM, KOMOPOe ee ompaxicaem.
Amepuxanckas nucamenvhuya I0um Yopmon

Cger nepeHocur 3Hepruto. KTo cropain Ha Miiske Uiad B Oropojie, TOT MEHS moimer!

Ota sHeprus, nepeaaBaeMasl yacTUIlaM Tejla, U3MEHsIET UX CKOpocTh! /[Ba cmocoba

nepesadn JICMCTBHUS HAa PAcCTOSIHUE M JBE TEOpUM Ha npupoay ceeta. Ceer amdo

norok 4actull (¢poroHoB), JaMO0 CBeTOBbIe (JIEKTPOMATHUTHBIE) BOJHBI.

N3nydeHue moxoxe Ha BOJY, KOTOpasi TEYET U3 KpaHa. BeITekaTh OHAa MOXKET CTpyEN

uin Kanenbkamu. Kamenbkd MpocTo TEKyT OJHa 3a Jpyrol u3 kpana. Ecnum

NPUOTKPBITH KPaH, TO MOABISIETCS CTpys. UeM cuiibHEee Hamop, TeM CypoBee CTpys!

CBeToBOIl My4oK. MeTO/Ibl TTOJTy4YeHHUsI Y3KOTO CBETOBOro nmydka. CBeTOBOM JIy4 —

JINHUS, BI0JIb KOTOPOil paclpocTPaHsAETCHA CBeTOBasA YHeprus. I'eomeTpuyeckasn

ONITHKA — HAYKA 0 CBETOBBIX JIy4aXx.

1. 3akoH He3aBHUCHUMOCTH PACIPOCTPAHEHHUSI CBETOBBIX Jydeil. CBeTOBBIE JIyUH
PACHIPOCTPAHAIOTCH HE3aBHMCHMO JAPYI OT Jpyra (JIEMOHCTpalus C JABYyMs
CBETOQWIBTPAMHU M ONTHYECKOW MIai0o0il). DTO JErko MpoOBEPUTH HA IMPAKTHKE.
Ecau Mbl moMecTuM MeXAy CBOMMH TJIa3aMU U UICTOYHUKOM CBETA HEMPO3payHbIN
IpPEAMET, TO Mbl HE MOKEM YBHJIETh HICTOUHHK CBETA.

2. 3aKOH NPSAMOJMHEIHOr0 pacnpocTpaHeHusi cBeta. B ogHopoaHoil (xumus
OIMHAKOBA) W H30TPONHON ((pU3MKA OAMHAKOBA) Cpele CBETOBbIC JIY4YH
PACHPOCTPAHAKOTCH NPSAMOJMHEHHO. JleMOHCTpammuu C  Ja3epoM Wi
onTuyeckou maitooii. O6pa3oBaHue TEHH U MOJTYTEHU.

Tenv — memnoe NANMHO, C OYEPKOM npedmema, ont Komopoco meHb naoaem.

Tonkoswiu crnosaps Jans
61



JomosnutenbHas uHpopManusa. TeicAdeneTus TEHb CUMTANACh YEM-TO MUCTUYECKUM U
[IOTYCTOPOHHUM. JIrou Bepuiy, 4TO TEHb — JTO Iylla YEJIOBEKa, €ro JBOMHUK, €ro CymHocTh. Ha
Pycu nmersim Obuta 3ampemieHo Urpatb C TEHbIO M NPBITaTh IO HEW, 3TO CUYUTANOCH IUIOXOM
npumeroil. B JlpeeHem Erunte, Hampumep, CHEUUAIbHBI CMOTPUTENb CIEIWI, YTOOBI HHUKTO
CIly4aifHO He HACTYNHJI Ha TeHb (papaoHa.

CosiHeYHbIe M JIYHHbIE 3aTMEHMSI (OOBSACHEHHE M DKCIEPUMEHTHI C HPUOOPOM Jyist
JEMOHCTpAallMid COJHEYHBIX W JYHHBIX 3aTMEHMM WIM C TJIOOYCOM M IIIAPUKOM, KOTOPBIH
OCBEILIAETCs IPOEKTOPOM).

Llap packanennsiii, 3010mou

30HA YACTHOTO 3AT!

Ilowinem 6 npocmpancmeo 1yu 02poMHbli,
U OnunHwvIll KOHYC MeHu meMHOU
B npocmpancmeo 6pocum wap opyzoul.

A. Brok

JonoaHuTeabHast HHpopManus (JI0Ka3aTeabCTBA TPEKOB IO MOBOY HIapooOpa3HOCTH 3eMJIN):

e ApucTtoTenb J0rajaiics, YTO JIYHHbIE 3aTMEHHUS MPOUCXOAAT TOT/A, KOrjaa 3emilsl OKa3bIBAeTCs
Mexay Jlynoit u ConHilem. 3emiisi Bcerzia oTOpacbiBaeT Ha JIyHy Kpyriayr Te€Hb, a 3TO MOXET
OBITH JIUIITH B TOM CITydae, €Ciii 3eMiis uMeeT (popmy mapa.

e Bo0-BTOpBIX, IO OMNBITY CBOMX MYTEHIECTBUM TPEKM 3HAJIM, YTO B IOKHBIX pailoHax [lonspras
3Be3/1a Ha HeOe pacrojiaraercs HUXe, YeM B CEBEPHBIX palioHax.

e Ecmu 3emins ne Kpyrijias, TO Io4eMy K€ MbI CHa4daJla BUIUM IIapyca Kopa6n$[, IIOJHUMAOIIUECS
HaJ TOPU30HTOM, U TOJIBKO MOTOM caM Kopalib?

. 3a0auu:
1. ManpuuK ycTpomJI «TeaTp TeHel». OH OCBETHJI MaJICHBKOW JIAMITOYKOH JIOMIAAKY

30HA TTONHOMO 3ATi

BbicoTOM h = 10 cM, a Ha cTreHe mosy4dws1 TeHb oT Hee BbicoTor H = 30 cm. Bo
CKOJIBKO pa3 paccTosiHue { OT JaMITOYKHU 0 JIONIAJKH MEHbIIIE, 4YeM paccTosinue L
OT JIONIAJKN OO CTEHBI?

Bonpocwi:

1. ITouemy B KOMHaTe, OCBEIIAEMOW OJHOM JIaMIIOH, MOJY4arOTCsl IOBOJIbHO PE3KUE
TE€HU OT MPEIMETOB, a B KOMHATE, IJI¢ UICTOYHUKOM OCBEILECHHS CIYKHUT JIHOCTPA,
TaKWe€ TEHU HE HAOI0marTCsa?

2. [louemy «mmpoBOma» B JIMHHUSAX ONTHYECKON CBSI3U MOTYT TEPECcEeKaThCsl APYr C
Ipyrom?

3. [Toyemy TeHb OT HOT 4YEJIOBEKAa Ha 3eMJI€ PE3KO OYepyeHa, a TEHb OT TOJIOBBI
pacribiByaTa’?

. K xakomy BUly HICTOUHUKOB CBETa MOKHO OTHECTHU CBEUy?

4

5. Kak ApucTorens moka3ai, 9To 3eMist uMeeT ¢popmy miapa?

6. KakoB mpuHIIMI AEHCTBHS COJTHCUHBIX YaCOB M MX OCHOBHBIC HEJOCTATKU?
7

. Korna narra coOcTBeHHas TeHb MOKUAaeT Hac?

V.

I
1. yTpOM 4YCpe3 MAJICHBKOC OTBCPCTHUC B LITOPC, 3aKpLIBaIOIJ_ICI\/'I OKHO, Ha HOPOTHUBOIIOJIOXHYIO
CTCHY aJacT JIy4 COJIHCYHOTO CBCTA. OI_ICHI/ITL, Ha KaKO€ paCCTOAHUC 34 MUHYTY IICPEMCCTUTCHA
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MSITHO CBETA Ha SKpaHe.

2. Ecnu HanmpaBUTh Y3KUH MMy4OK CBETa OT JAMANPOEKTOpa 4yepe3 (IakoH ¢ KEPOCHHOM, TO BHYTPH
(dmakona xopomo OyaeT BUIHA CUHEBaTO-Oernecas mosioca ((hayopecueHIus KepocuHa). ITO
SBJICHHE MTPOHAOIIONATe U HA IPYTUX PAacTBOPAx: puBaHOJA, 0TPab0TaHHOTO (OTO MPOSIBUTEIS,
LIaMITyHEH.

3. Jlns mpurotoBieHus cynbduaa NMHKA CMEIIMBAIOT OJHY BECOBYIO YacTh MOPOIIKA CEPHl U JIBE
BECOBBIC YaCTH MMOCOIIKA IIMHKA (MOXKHO JT00aBUTh MEIHBIX OIUJIOK), IOCIIE YeTO UX HAarpEBaroT.
[TomydeHHBII TOPOLIOK MEPEMEIINBAIOT C KIeeM W HaHOCAT Ha 3KpaH. OCBETHB JKpaH
yIbTPaduOIETOBBIMH JTydaMH, HaOIIOaliTe €r0 CBEYCHHUE.

4. W3rotoBhTe KaMepy-oOCKYypy (MOXKHO HW3rOTOBUTH M3 QIIOMUHUEBONH OaHKM WM OOYyBHOU
KOpPOOKH) W C €€ MOMOIMIBI0 ONpEACTUTE CPEJHEE PACCTOSIHHE MEXIy BUTKAMH HHUTH Hakala
JaMITOYKH, He pazomBas ee. [louemy yxyamaercs pe3KOCTb W300paKEHHs IMpenMeTa IpH
YMEHBIICHUN JTUHBI KaMepbI?

... Cmoum nuwiv 8blHeCmu HaM NOO OMKPbIMOoe 36e30H0e HebO
Ilonnwiti 600010 cocyo, Kak cenuac e 8 Hem Ompa3samcs
36e30b1 Hebec u 1yuu 3aceepKarom Ha 21a0u 3epKalbHOU.
Jlykpeyuu
E Ypox 20/2. g 3AKOH OTPA’XKEHUSA CBETA

3HaHUs, OJYy4YeHHbIE C IKPaHa TeJie(pOHA, YIIPYI0 OTJIETAET OT I'0JIOBbI Y4eHHKA. ITO 32aKOH!
IHEJIb YPOKA: Ha ocHOBe 3KCNI€pUMEHTAJIbHBIX JaHHBIX MOJYYWUTh 3aKOH OTpa-

KEHUS CBETA U HAYUYUTh YUYCHUKOB MPUMEHSATH €ro. JlaTh mpeacTaBieHrue O 3epKanax
U TIOCTPOCHUH U300paKeHUS IIPeIMETa B IJIOCKOM 3€pKaJe.

TUIT YPOKA: koOMOMHUPOBaHHBIM.

OBOPYJIOBAHMUE: onrtuueckas maiida ¢ MpUHAIICKHOCTIMH, IIJIOCKOE 3€pKajo,

II0JICTaBKa, CBEYa. D N
IIJTAH YPOKA: c N
1. BcrynurenbHas 4yacThb 4 A R
2. Ompoc . A g
3. OObscHeHue * -k
4. 3akperieHue M
5. 3amanue Ha 1OM

1. Onpoc ¢ynoamenmanvuoui: 1. Uctounuku cBera. 2. 3aKOH
MPSMOJIMHEMHOTO PaCIpOCTPAHECHUS CBETA.

3aoauu: ' !
1. B conHCUHBIN JIeHb AJIWHA TEHU OT OTBECHO IMOCTaBJICHHOM .

!
[

MeTpoBO# uHENKH paBHa 50 cMm, a oT nepeBa — 6 M. KakoBa BeicoTa aepeBa’?

Bonpocur:

1. IlpuBenuTe npUuMepbl €CTECTBEHHBIX UICTOUHUKOB CBETA.

2. [Touemy cBeTsmIasicss JaMIodYka OT KapMaHHOTO ()OHApHKA MPHU yAAJEHUU OT Hee
BHJIHA BCE XYK€ U XYyXKe?

3. [Toyemy HEpPOBHOCTH JOPOTH JHEM BHIHBI XYK€, YEM HOYBIO MPU OCBEIICHUH
noporu ¢papaMmu aBTOMOOUJIsA?
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4.Tlo kakoMy HpH3HAKy MOXKHO OOHApYy>KHTb, YTO Bbl OKa3aJUCh B IMOJYTEHU
HEKOTOPOI'0 NCTOYHHKA CBETa?

5. [louemy HEBO3MOKHA y3Jb HA CBETOBBIX Meyax?

6. [louemy rosopsr: «Csetur, a He TpeeT»? IIpo 4TO MOKHO Tak CKazaTh U MOYEMY?
A ObIBaeT 11 Ha0060pOT?

7. Ilouemy TpyJHO MCKATh YEPHYIO KOLIKY B TEMHOM KOMHaTe?

8. Ckonbko BpemeHu cBeT uiaet oT ComHua 10 3emian?

I11. Meb1 3naem, uro JlyHa He u3mydaeT COOCTBEHHBIM CBET — Mbl BUAMM YacTh €€

NOBEPXHOCTH, OcBelleHHYI0 ConHIlEM. DTO TOBOPUT HaM O TOM, YTO, XOTh CBET U

pacnpocTpaHsieTcss B OJHOPOJHOM cpelie MPSIMOJIUHEHHO, MPU €ro CTOJKHOBEHUH C

nperpajoi MpOUCXOAUT OTpakeHue cBeTa. Kak Bbl aymaere, MOXKHO JM MU3MEHHUTH

HaIlpaBJIEHUE CBETOBOTO Jyda? OTpakeHHME CBETa Ha TPAHMIIE pas3zenia JIBYX CpPeEa.

3epkajibHOe OTpakeHHMe cBeTa (JAeMOHcTpanusi ¢ JazepoM). [lpumepuwl:

ITocepebpenHoe 3epkaino oTpaxaet 6osee 95% nanarouux Ha HEro JIy4en.

3aKkoH oTpaskeHHMsl CBeTa (JIEMOHCTpPAaUMs C ONTHYECKOH . ¢ P
mainooi): [Magarommii  71y4,  OTpaX€HHBIH  Jyd U *
NEPIICHAUKYIAp K  TpaHWIle  pasaena  JABYX  Cpel, L B

BOCCTAHOBJICHHBIA B TOYKE IMAJAECHHS Jy4da, JIEXKAT B OJHOU M nﬁ( — N
I

IUIOCKOCTH, IPUYeM YroJ OTPa:KeHUs paBeH yIiy NajeHus: A

o = PB. BblmonHsieTcs M 3aKOH OTPaKEHUSI CBETA, €CIM 3€pKajo MOBEPHYTh Ha
HEKOTOPBIM yTroj (IEeMOHCTpalus ¢ ONTHYECKOW Imaiboi)? BakHeliliee CBOWCTBO
CBETOBBIX JIy4e€H, KOTOpPOE BBITEKAaET U3 3aKOHAa OTPAXKEHUS CBETA: 00OPaTHMOCTh
CBeTOBBIX Jy4e. OHO 3aKrO4YaeTcs B TOM, YTO MAJAIOMIMN U OTPaKE€HHBIA JTy4H
MOTYT MEHSTHCS MECTaAMU.

Au¢dy3noe orpaxkeHue cBeTa (AEMOHCTpauus C JIa3epoM). IDTOT MPOCTOM OIBIT
MOKa3aj, YTO Mbl BUAUM IPEAMETHI, KOrJa Ha HUX magaeT cBeT. OHU €ro OTpaxarorT,
M CBET JocTHraeT Hamwux rias. [louemy Habmomaercs audpy3Hoe orpakeHue cBeta?
JemoHcTpanus ¢ kyckoMm BaTel 1 DOC.

[Touemy st BIKY OoTpaskeHUE TOpbI B 03epe. ['opa ocBemieHa
COJIHIIEM W OTpakaeT Jydd €ro CBeTa BO BCeX
HarpasicHusX. HekoTopbie 3 mydei, HCIYIIEHHBIX TOPOiA,
MOTAJal0T HETIOCPEICTBEHHO MHE B IJ1a3a, U s BWXKY ropy. Ho npyrue iaydn 1O0CTUTaroT MOMX IJias,
MIOCJIEe TOTO KaK ObUTH OTPa)KeHbI TOBEPXHOCTHIO 03€pa U 51 BUXKY OTpaxkeHue ropsl. [Ipumepsi: CHer
otpaxkaer 10 90% CONHEYHBIX Iy4yeil, 4TO CIOCOOCTBYET YCHUJIEHUIO 3MMHHX X0JI0A0B. [lpu
HEKOTOPBIX Yriax, Hapsay ¢ audQy3HbIM OTpaKEHHEM, MOSBISETCS U 3€pKalbHOE OTpakKeHHe
CBeTa OT ImpeaMeToB (OIeck).

BOI’ZpOC.' JKuBoTtHBIE YacTO UMEIOT 00JI€€ CBETIIBINA HU3 TCJIAa, LITO6I>I KOMIICHCHPOBATH

TE€Hb, OTOpachIBaeMyI0 COOCTBEHHBIM TeoM. Kak 3T0 moHuMaTs?
Iliockoe 3epkajio. IlocTtpoeHue wuzo0paxkeHWs TpeaMeTa B IUIOCKOM 3€pKale.
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YtoObl MNOCTPOUTH H300paXKEHHE TOYKH, HEOOXOIUMO
3HaThb XOA XOTA Obl JByX Jydeil. g moctpoeHus !

n300paxkeHus  mpeamMera,  HeoOXOAMMO  MOCTPOUTH ¢ o '\B
M300paxkeHrue ero KpaHuX TO4YeK. Mbl BUIUM MpPEAMETHI X —
Omaromaps CBeTy, HO TMpeaMeTsl B 3epkame — f| /.-~

HeHacTosmure. MHUMOe u300paxeHue npeamMera (Mbl He &
MOXEM 3aperucTpupoBaTb €ro Ha (HOTOIUIACTUHKE 3a
3epKajoM, a mepe] 3epKajioM OyneT HaOII0aThCA pacXoasauuics mydok). 1o B, a
B 3epKaJjie He Bbl, a Baile n3obOpaxenue. Yem onu otinyarorca? Ilnockoe 3epkano
AaeT MHUMOe, He NlepeBepPHYTOe U PaBHOE MpeAMeTy H300paKeHue.

A 6 600e — 6 peke, 8 npyoe, 8 03epax, 8 sme

@onapamu pazopocanacs Jlyua.

U. Cesepsanun

Paccrosinust oT peamera 10 miockoro 3epkaia (d) u ot 3epkana

no wusoopaxenus mnpeamera (f) paBuei: d = f.  PaBeHctBO
pa3MepoB IPEIMET U U300PpaKCHHS.
Jlsoe cmompsam 6HU3, 0OUH UOUM JIYIHCY, OPY2Oll — OMPAICEHHbLE 8 Hell 36e30bl.
Jlosorcenko

MHorue onTrueckue IpuOOPhI COMEPKAT B CBOEM YCTPONCTBE OHO HIIM HECKOIBKO
3epKai: O0BEKTUBBI (POTOAIMITAPATOB, JIA3€PHhI, TEIECKOIIbI, mepuckonsl. [lepuckom —
3TO CHENHWANbHBIA TNpuOOp [UIsl HAOMIOACHHUA 32
TIOBEPXHOCTHIO MOpsSI C MOJBOIAHOW JIOJKU, WUAYIICH Ha

()

4

HeOonpiol rayoune. Takke B HacTosIEee BpeMs YYY
3epKajia MCIOJIb3YIOTCS B Ju3aifHe MHTEepbepoB. C ux

IIOMOIIBKO  CO3JACTCA  HIUIFO3USA  IIPOCTpPpAHCTBA —

A A

OOJIBLION 00BEM B HEOOIBIINX TOMEIEHUIX. —~

Jlpyrue npUMEHEHHs IUIOCKUX 3€pKall: HaOIIOJEHHUE «HEAOCTYMHBIX» OOBEKTOB

(3epkasio croMarojora), 3epKajlbHOe oOpallieHne, TMOJyYeHHUE MHOXKECTBEHHBIX

M300paKEHUIN B CUCTEME 3epKal. 3aKOH OTPAKEHUS CBETA U UTPA B OMIIBSP/I.

V. 3a0auu:

1. Yron Mexny nmajgarooliuM M OTPaKEHHBIM JIydaMd B 8 pa3 OojblIe yria MexIy
MaJJal0IINM JIY4OM U IJIOCKOCTBIO 3€pKajia. Beruncnure yroi najeHus gyda.

Bonpocwi:

1. [ToueMy B IbIMy WJIM TYMaHe JIy4d CBE€Ta CTAHOBUTCSI BUIUMBIM?

2. Yroan Mexay JiydaMH TaJIeHusT U OTpakeHus paBeH 72 rpaayca. Kakos yrou
MEXK]ly HaJarolM JIyTOM U OBEPXHOCTHIO?

3. HaGmomarorcest mu cymepku Ha Jlyne?
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4. Ecnu moBEpXHOCTh BOABI Kojiebsercs, TOo u3o0paxkeHus npeametroB (JIyHel u
Connua) B Bojie Takxke koseomores. [louemy?

5. Uto yepHel - OapxaT I YEPHBIN IIEIK?

Tpu pona BOWCK UMEIOT 4epHbIE OapXaTHBIE IMOTOHBL apTWiLIepucTsl (19 HOsOps 1942 r.),
tankucthl (Cramuarpan u Kypckas nyra), modepa (Jlagora).

6. Kakue ocOOCHHOCTH UMEET U300pakeHusI MpeIMETa B TUIOCKOM 3epKajie?

V.

1. UsrotoBbTE MOJEIIb MIEPUCKOTIA.

2. Cpersmasicsi TOUYKa HAaXOAWUTCS MEXKIY JIBYMs TUIOCKUMH 3epkajamu. CKOJIBKO M300paKeHHA
TOYKH MOYHO IMOJIyYUTh, PACIOJIOKUB 3€pKaja MoJ YoM, IpyT K JpYyry.

3. M3BecTHO, 4TO B 3epKajiaXx MEHSIOTCS TIPaBo U JieBo. Ho mouemy TaM He MEHSIOTCS BepX U HU3?

Ecmecmeennvie  ycnogus pedko 0arm — 803MONCHOCMb € OOCHAMOYHOU
NOJTHOMOU  BbISIBUMb OCHOBHLIE NPUYUHBL OAHHO2O AGNEeHUs, d NOIMOMY
NPUXOOUMCS cO30A8amMb 0COOVI0 0OCMAHOBKY OJIs UX U3)YEHUS.

B.A. 3ubep. Kusvie 3a0auu no gusuxe

E Ypox 21/3.; JJABOPATOPHAS PABOTA: «OTPAKEHUE CBETA
3EPKAJIOM»

IToyemy Henpo3payeH CHer U TYMaH, XO0Ts BOJa Npo3payHa?
HEJIb YPOKA: DkcnepuMeHTaIbHO MPOBEPUTH 3aKOH OTPAKEHHSI CBETA.

THUIT YPOKA: xoOMOMHUPOBAHHBIH.
OBOPYJIOBAHMUE: nunelika, TpaHCIOPTHUP, KapaHJalll, KICTOYHUK CBETa, IJIOCKOE
3epKaJio, 9KpaH CO MIENbIO0, YUCTHIA OebIN JHUCT.

IIJTAH YPOKA: S, o a s
1. BcrynurenbHas 4yacThb *s R >: - 7
2. Ormpoc \ ‘Wr_,__\-g}’ s
3. JlabopatopHas pabora 2
4, 3amanue Ha JOM o, “_’ T \
Il. Onpoc ¢pynoamenmanvhueiii: 3aKoH OTpaKeHUS CBETA. . A
N

3aoauu:

1. CoJIHEUHBIE JTYyYU COCTABIIAIOT C TOPU3OHTOM YTrOJ 62°. Kak PACIIOJIOKHUTH IIIIOCKOE
3epKaJio IO OTHOIIEHHUIO K 3eMJI€, YTOOBI HAMIPABUTH JIYYH TOPU3OHTAIBHO ?

Bonpocwi:

1. [Ilpy kakoM yryie mnDaJeHWs Jyda Ha IUIOCKOE 3€pKajlo NaJarluid JIyd u
OTpaXKEHHBIN JIyd COBITaIat0OT?

2. Tlouemy 3agonro 10 Bocxoja CoJiHIIa HAUMHAETCS PACCBET?

3. IloueMy HOUBIO JyKa Ha JOPOTe Ka)KETCS BOAUTENIO0 TEMHBIM MSITHOM Ha CBETIIOM
done?

4. MoxxHO 11 BMecTO Oelloro MoJIoTHa (dKpaHa) B KHHOTEATpaxX HCIOJIb30BAThH
IUTIOCKOE 3€pKajio?

5. OObsicHUTE, MOYEMY B JYHHYIO HOYb Ha IOBEPXHOCTH MOpPS BUIHA JIyHHas
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JIOPOKKa, a HE U300paKEHUE JIYHHOTO AMCKa?
6. [Touemy 1BET 00JIaKOB MOKET U3MEHSTHCS OT OEI0ro 10 YEPHOro 1BETa?

7. benas pwiba (cenbap), Kak M BHICOKOKAYECTBEHHOE ATIOMHUHHEBOC 3EPKAT0, MOXKET OTPaKaTh
90% nanaromiero Ha Hee CBeTa. 3aueM el 3To?

I11. JIabopaTopHasi paGora Ne 13: «HaOnroneHue orpakeHusi CBeTa».

Xoa paGoThI:

1. Xopouio 3aToYeHHBIM KapaHAALIOM HavYepTHUTe HAa OyMmare JMHHI0O BIO0JIb 3epKaJjia.
O06o3HaYbTe JIyY, MAJAIONIMI HA 3€PKAJIO0, U OTPaKeHHBbIH Jy4. W3 Toukm maaeHusi
Jydeil mMpoBeauTe NMEePNEHAUKYJISIP K JUHUH BI0Jb 3epkana. M3mepbTe yroJ nageHus u
yroJ oTpa:KeHHusl.

2. TloBTOPUTE ONBIT HECKOJBLKO pa3, yCTAHABJAMBAS 3€PKAjJ0 MO Pa3HBIMH YIJamMu K
najaninemMy Jy4y.

3. CpaBHHTe MOJIy4eHHbIE 3HAYEHHUsI YIJI0B NaJeHust U oTpa:keHus. CiesaiiTe BLIBO/I.

Ne n/nn Yrou nagenus, o Yron orpaxkenus, f3
1.
2.
3.

IV. C nomompro HacTonbHON NaMmbl, yAadeHHOH OT Kpas croja Ha 1,5 - 2 M U pacyecku ¢
PEAKUMHU 3Y6B$IMI/I, MOJIYYUTE Ha IMOBEPXHOCTHU CTOJIA IMYYOK IMapaICIIbHBIX queﬁ. ITocTaBuB Ha ux
IYTH 3epKaJlo, IPOBEPHTE 3aKOHBI OTPAKEHHS CBETA.
Co 8pemeHU 803D0JICOCHUSL HAYK, C CAMO20 UX BO3HUKHOBEHUS, He OblLIO
coelano bOonee NPeKpacHo20 OMKPbIMUs, UYeM OMKpblmue 3aKOHO8,

ynpasjiAAlouux Cc8eniom, ...Ko20a npospavHvie mena 3acmaeiAiont €20

MeHSAMb C80U NYMb NPU UX NepeceyeHul.
Monepmiou

g Ypox 22/4. g INPEJIOMJIEHUE CBETA

Xo Jiydeid B pa3JIM4HbIX cpeaax
HEJIb YPOKA: Ha ocHOBE 3KCIIEpUMEHTOB YCTAHOBUTH 3aKOH MPEJIOMIICHUS CBETA U

HAY4YUTh YICHUKOB ITPUMEHSTH €TI0 MIPH PEIICHUN 3a]1aM.
TUIT YPOKA: KoMOMHUPOBAHHBIH.
OBOPYJIOBAHMUE: onTuyeckas maiba ¢ nmpuHaaiexKHOCTsIMHY, J1azep JIT'-209.

IIJTAH YPOKA: N
1. BerynurenbHas 4acThb o !
2. Onpoc = w)
3. Jlaboparopnas padota \eo .

4. 3aganue Ha IOM
1. Onpoc ¢pynoamenmanououi: 1. [locTpoeHne n300pakxeHUs B INIOCKOM 3ep1<ane

3aoaua:

1. TpebyeTcss OCBETHTh JHO KOJIOAIA, HAIIPABUB HA HETO COJIHEUHBIC Tyun. Kak Hamo0
PACIIONIOKUTh TUIOCKOE 3€pKalio IO OTHOIICHHIO K 3emyie, ecinu ayun ConHIa
najaaeT noj yriaom 60° Kk Topu3oHTy?

Bonpocwi:

1. Jlaneko au oT Bac 10 u3oopaxenus: CoJiHIIa B INIOCKOM 3epKajie?
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2. [louemy TeHM Jaxe Mpd OAHOM HCTOYHUKE CBE€Ta HHUKOTJa HE ObIBAIOT
COBEPILICHHO TEMHBIMU ?

3. [louemy O€CTUT HAYMIIEHHBIN canor?

4. Ha 3epkano U3 OJHOU TOYKHU NAJAIOT [Ba Jy4ya: UX YIVIbI IIaJlCHUA 30% u 45°. Yemy
pPaBEeH yroJ MKy OTPaKEHHBIMU OT 3epKaja JiydaMu ?

5. [Touemy xopoiio BUIHBI (UTYpBI, HAPHUCOBAHHBIE HA c

A Bo3aayx

3al0TEBIIEM OKOHHOM CTEKJe?

I11. IlpenomiieHue cBeTa Ha rpaHune pasjgeia JBYX ¢
NPO3PAvYHbIX cpen. JemoHcTpanus SBJICHUS
npeiaoMieHus cBeta. llamaromuili ayd U ayd npesom- Y
JICHHBIA, yroJ TMajJeHus W Yroil MpeJIoMJICHUS.

3anosiHeHHe TaOJIUIIBI JISl PA3HBIX YTJIOB MaJICHUS. D
3akon npenomiienns csera. [lagarommii J1y4, npesoMmJieHHbIH
JIy4 M NepHeHAUKYJAP K rpaHulle pasjeia IBYX Cpel, BOCCTAHOBJICHHbIIl B TOYKe NajeHHe
Jy4ya, Jie:KaT B OJHON NJIOCKOCTH; OTHOLIEHHE CHHYCa YyIja MaJeHusi K CHHYCY Yyria
MpeJIOMJIEHHs eCTh VISl JAHHBIX BYX CpPe/l BeJIUYMHA MOCTOSTHHAA.
3Haete aM Bbl, 4TO0 Ha Bocxoje CoJiHIIa, Mbl BHJIUM HE CBETHUJIO, a €ro MUpax?
[IpenomnenneM 0OyCIIOBIEH ILENbIM pAl ONTUYECKUX WJUIIO3UM: KaxKyIlascs
riyOrHa Bojoema (MOSICHEHHE PUCYHKOM), M3JIOM KapaHjalla B CTakaHe C BOJOU
(meMoHcTpaLus), KOPOTKHE HOTH y KyNaJIbIIUIBl B BOJIE, MUPaXH (Ha ac(ainbTe).
[IpumeHeHne 3akoHa MpeIOMIIEHUS pa3HOOOpa3HO. Bo-mepBbIX, MpHU MOMOIIN €ro
Mbl MOXEM MOHSTh T€ WIM WHbIE NMPUPOJHBIC SIBICHUS, TaKUE KaK pajyra WIH - e
¢dbyHKIMOHUpOBaHKe n1a3a. Ho camoe riaBHoe — 3HaHHME ATOrO 3aKOHA MPOCTO HEOOXOAUMO st
CO3JaHMSI ONTUYECKUX HWHCTPYMEHTOB, HayMHas OT YBEJIMYUTEIBHOIO CTEKJIa U 3aKaH4MBas
MHUKPOCKOTIOM U OYKaMH.
...M1Mb60o y 6écen ma uacms, ymo uz 800 8bl0AEMCS CONEHDIX,

IIpsimo uoém, u npsama y pyaet ux Ha0800HAsL OO0,

Bcé oce, umo 6 600y ywino, npedcmasnsiemcs Ham nPeoMAEHHbIM,

3acuymuim 6y0mo Hazao u kaxk 6yOmo uz0SHymuIM Kepxy ...

Jlykpeyuii
YV 6ac oonoicna 6vims meuma, ymoobbl bl MO2NIU BCMABAMb NO YIPAM.
Bunnu Yaiinoep

V. JlaGoparopnas paGora Ne 14: «Habmionenne npeaoMiIeHust CBETa».
OobopynoBaHue: JHMHeilKa, TPAHCIOPTHUP, KapaHJall, UCTOYHUK CBeTa,
CTEeKJISIHHBIN MOJYUHJIMHIP, SKPAH €O HIeJIbI0, YUCThIN 0e/Ibli JIUCT.

Xox pabdoThI:

1. YcraHoBUTe MCTOYHHMK CBeTa Ha crosie. B okHO mpubopa BcTaBbTe
PaMKy €O IIeJbI0 TaK, YTOObI IIeJdb PacHoJiarajiach BePTHKAJIbHO.
ColOepure 3J1eKTPHYECKYI) LeNb, MPHUCOCIHMHHMB JIAMIOYKY K
HCTOYHHUKY MOCTOSHHOI0 TOKA Yepe3 BbIKJIKYATE/]b. 3AMKHUTE Lelb
U MOJIy4YUTe IPKYI0, TOHKYIO I0JIOCY CBeTa Ha OymMare — CBeTOBOM JIy4.

2. HabawpaiiTe siBjieHHe MpeJIOMJIEHHS CBeTa MPH PAa3JIMYHBIX Yriax MajJeHusi, a 3aTeM
3a(pMKCHPYHTE X0 JIyYeH.

3. JlanHble onbiTa 3aHecuTe B Ta0auny. Caenaiite BIBOABI.
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3anonHeRwe TAOMATIEL. Ne n/m Yroan najgenus, o Yroa npenoMieHus, Y
V. 1.
1. C nomomipio HAaCTOJBHOU 2

JIaMIIbl YAQJICHHOU OT Kpas 3.

crola Ha 1,5 - 2 Mm u
pacyecKu ¢ peIKUMH 3yObsIMH, TIOJYYUTE HA TIOBEPXHOCTH CTOJIA MYYOK NMapalyIeNbHBIX JTydei.
[locTraBuB Ha MX IyTH CTAaKaH ¢ BOAOMW, TPEYrOJIbHYIO NIPU3MY, ONMILINTE SBICHUSA U ONPEICIIUTE
MOKa3aTelb MPETIOMIICHHSI CTEKIIA.

2. TlompoOyiiTe HaOMIO1aTh MUPAXKU C IOMOIIBIO TOPSIYETO YTIOTA.

B Mupe 5mom A 3HA - Hem ciema COKposuuam.

g Ypox 23/5. g JIMH3A

Kak crpouts xox jyyeii?
HEJIb YPOKA: BBectu nonstue - "nun3a". [103HAKOMUTH YYEHUKOB C Pa3HbIMHU

JI. Mapmuinosg

TUIIAMU JIMH3; HAYYUTh UX CTPOUTH U300pakeHUE MPEAMETOB B JIMH3E.

TUIT YPOKA: KoMOMHUPOBAHHBIH.

OBOPYJOBAHMUE: onTuyeckas maitba ¢ mpuHAIJICKHOCTIMH, HAOOp JMH3, CBEYa,
JIMH3BI Ha MOJICTaBKe, 3kpaH, nuaduibsM "lloctpoenne nzoOpaxeHus B IMH3aX'".
[IJIAH YPOKA:

BcerynurensHas yacTth

Onpoc

OO0bscHenue

JlaGopartopnas pabota

3amanue Ha 1OM a 6

Il. Onpoc ghpynoamenmanvuoui: Ilpenomnenue cera.

agrwnE

3aoauu:

1. JIyu cBeTa majaeT Ha MIIOCKYIO TPaHUIly pa3zenia ABYyX Cpeld. YTOJ MaJeHUs paBeH
40°, yros MeXAy OTPAXKEHHBIM JIy4oM U mpesnomiieHHbIM 110°. UeMy paBeH yron
npeaomiIeHus ?

Bonpocwi:

1. Tlouyemy nomaBuIMii B BOJY KOMOK CHEra CTAHOBUTCSI HEBUIUMBIM?

2. Eciu moBepXHOCTH BOJBI HE COBCEM CIIOKOWHA, TO MPEAMETHI, JIeXKAIINe Ha JHE,

KaxyTcs koneomomumucsa. OObsSCHUTE SBIICHUE.

3. ITlouemy, cuas y KocTpa, Mbl BHJMM MPEIMETHl MO JPYTyI0 CTOPOHY KOCTpa
KOJICOMIOIUMHUCS ?

4. Jlea wHaOmrojarenss OJHOBPEMEHHO ompenensioT BbicoTy ConHua Haj
TOPU30HTOM, HO OJMH HAaXOJMUTCA O] BOJIOW, a Apyrol Ha Bo3ayxe. g koro u3
Hux CoJHIEe BbILIE HAJl TOPU30HTOM?

5. IloueMy He BHMJHO rja3 4YeJIOBEKAa B TEMHBIX OYKaxX, XOTA CaM YEJOBEK 4Yepe3
TaKue OYKU BUJIUT JIOCTATOYHO XOPOIIO?

I1l. Bynem npuMeHsTh OCHOBHBIE 3aKOHBI T€OMETPUUYECKOM ONTUKU K KOHKPETHBIM
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(¢uznuecKkuM 00BbEKTaM, MOTYUYUM (POPMYJIIbI-CIEACTBUSA U C UX MOMOILIBIO OOBICHUM
NPUHLUT ACUCTBUS PA3IMUHBIX ONITUYECKUX OOBEKTOB.

Jlunza — nmpo3padyHoe TeJO, OrpaHUMYeHHOe JABYMS c(epruYecCKUMH
NMOBEPXHOCTAMM (PUCYHOK Ha jgocke). JlemoHcTpauuu auH3 U3 Habopa. OCHOBHBIC
TOYKA W JIMHUU: ONTHYECKUN LEHTp, TJIaBHAs ONTHYECKas OCh, TIaBHBIA (POKycC
cobuparornieit  JMH3bI, (POKYCHOE pPACCTOSIHHME, ONTHYECKas CWia  JIMH3BI

(memMoHCTpaIKM). JIMH3bI U3 CTEKNA, Y KOTOPBIX CEPEIMHA TONIIE UX KPAEB - COOMPAIOLIHE.
[Fl=[]  D-—.  [Dl=[ommy]

®dokyc — oT JlaTUHCKOrO cioBa fOCUS — ouar, OroHb.
Coouparomass Jmnza (F >0). Cxemaruueckoe

; . n3o0paxeHue coOuparIieil JUMH3BI Ha PHUCYHKE.
[Toctpoenne B coOuparomeil JUH3E U300PAKECHUS
TOYKH, HE JIe)KAIICH Ha IJTaBHOM ONITHYECKOM OCH.

3ameuarenbHbIe Jy4Hd. [locTpoeHne n3o6pakeHus mpeaMera B COOMparoei JIuH3e
(xpaitaue Touku). IIpenMer pacnoyiokeH 3a JBOWHBIM

(GOKyCHBIM paccTossHMEM coOuparomeil nuH3el. Ine m S C

Kakoe  M300pakeHHWe  TMpeaMeTra Mbl  MOJYYHM \“‘\\\ \E
(moctpoeHue u300pakeHUs TIpeaMeTa Ha JIOCKe). = ~.[0

MoxHo 11 u300paxeHue 3auKcUpoBaTh Ha TUICHKE? S,
Jla! [lelicTBuTenpHOE H300pakeHue mpeaMeTa. [ e u \‘
KaKkoe HW300pakeHHWe TNpeaMeTa Mbl IOJy4YHM, €eCJIU

npeaMEeT  PACIoIOKEH Ha  JBOWHOM  (DOKYCHOM
PACCTOSTHUM OT JIMH3BI, MEKTy (POKYCOM U IBOWHBIM (POKycoM, B hOKyce.
CoOupaomasi JHH3a MOXKeT [aBaTh: a) JelCTBUTEbHOE YMEHbIIEHHOE,

yYBeJIMYE€HHOE WJIH PaBHOE NpeaMeTy H300pakeHue.
HUcropuueckass cnpaBka: Jlunza A. JlaByasse umena guamerp 120 cM U TOJIIMHY B CpeAHEH
yactu 16 cM, 3anonssuiack 130 1 cniupra. C ee NOMOIIBIO YAAJIOCh PAcIJIaBUTh 30J10TO.

V. Jla6oparopuas padora Ne 15: «Ilosryuenne u300pazKeHuii ¢ MOMOIIBIO JTMH3bD).

Lenb pabGoOThI: HAYUUTHCS MOJIYYaTh Pa3IUYHbIC U300pAKEHHUSI ITPU IIOMOIIU COOUPAOILIEH JIUH3BI.
Ha ueprexxax, ¢ moMoIpio KapaHjamia ¥ JUHEHKH BaM YK€ JOBOJMUIIOCH CTPOUTH M300paKeHUs
MpeIMETOB, JaBaéMble JMH30M B pa3HBIX CIydasX pacHoJIOKEHHs MpeaMera. Temepp HYKHO
MOBTOPUTH BCE TO K€ CaMO€ NpaKTHuYecKd. Bbl 3HaeTe, 4yTO MydoK MapajuIeNbHBIX JIydei cBeTa
MocJie MpeloMJIeHUS MX JUH30M cobupaetcs B ee Qokyce. Bocmomnbsyiitech 3TuM (akToM JUist
MpUOIM3UTENBHOTO OTpeaeNneHuss (OKYCHOTO pACCTOSIHUS JUH3BL, HCIOJB3YS B KauecTBe
WCTOYHHMKA TMapaJuIeNIbHBIX JIydeld CBeTa YAAJIEHHOE OKHO. YCTaHOBUB HCTOYHHMK CBETa Ha
pacCcTOSIHUHY, YKa3aHHOM B TaOIuUIle, OMUIINTE BUJ 300paxeHus. CuenaiiTe BHIBOIbI.

No H/H q)OKYCHOC pacCcTosAHuC, Paccrosnue ot npeaMeTa 10 JIMH3bI BI/II[ I/I306pa>KeHI/I${
F, cm d, cm
1.
2.
3.
V.
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1.

3anoyiHUTe TMyCTyI0 OyTBUIKY HAIlOJOBUHY HCCIEAYEMOW IKUJIKOCTBIO U, IOJIOXKUB
TOPU30HTAIBHO, W3MepbTe (OKYCHOE PACCTOSHHUE O3TOH  IUIOCKO-BBIMMYKIOW  JIMH3BI.
Bocronib30BaBImIMCE  COOTBETCTBYIONICH —(OpMyJOi, HaWAWTE TMOKa3aTelh MPEIOMIICHHUS
AKHUJIKOCTH.

Tpyono oasice npedocmasums cebe, yepes KaKou pso nepexooHvix hopm
Mom Uy Opy20tl opeax 00CmMue c80e20 COBPEMEHHO20 COCMOSHUA.
Yapnws [apeun

g Ypox 24/6. g I')IA3 U 3PEHUE

Kak o0bIYHBIE OUKH MOI'yT CTaThb l'[pI/I‘-lI/IH()ﬁ mosxapa.

HEJIb YPOKA: Ilo3HakoMuTh ydYaliuxcsi C MOpUHIMIOM "paboThl" TJaza, Kak
ONTUYECKON CUCTEMBI M CIOCOOAMU MCTPABIIEHUS HEKOTOPBIX €T0 1€(PEKTOB.

TUIT YPOKA: KoMOMHUPOBAHHBIH.

OBOPYOBAHUE: mozaens rnasa, nuadunsMm "Opras 3peHus yenoBeka'.

IUTAH YPOKA: . g

BcerynurensHas yacTh
Onpoc

OO0bscHeHue
3aKperuieHue

5. 3amanne Ha TOM

PoNE

Il. Onpoc @ynoamenmanvueni: 1. Jlunza. 2. Iloctpoenue n3zoOpaxeHus: IpeIMeTa B

JIMH3E. A

3aoauu: N,

1. [Toctpouth, wu300pakenue mnpeamera AB B Z\F\BE Ol F
cobuparomeii muuze (Puc. ).

Bonpocur: Pue. 1

1. Mo)XHO 7M C TIOMOIIBIO JIAMIIOYKH U COOMpAIONIeH JHMH3bI WU3TOTOBUTH
MPOKEKTOP?

2. Kak, ucnons3ys B kadecTBe HCTOYHMKa cBeta ComHIE, ONpeAenuTh (PokycHoe
paccTosiHUE JIMH3bI?

3. merotcs nBe oMHAKOBEIE chepruecKrue KOJObl U HACTOJbHAS Jlamma. V3BecTHO,
YTO B OJHOM KO0j0€e BOojda, B Apyrod — cnupT. Kak ompenenuTh coaepKuMoe
COCYZIOB, HE MPUOETast K B3BEIIMBAHUIO?

4. VI3BeCTHO, UTO B ApKUM COJHEYHBIA JEHb PACTEHUs HE CIEAyeT MOJUBaTh —
KaIUIM BOJIbl, OCTaBJISIOT Ha JIMCThIX KOPUUHEBBIE MATHA.

5. IlpencraBpre cebe Jymy pa3smMepoMm c mycTeiHIO ['00u. YTo mpou3omnuio Obl
C BEIIIECTBOM, ITOIIABIIUM B €€ (poKyC?

6. Ecnmm cBeTsmryrocs TOYKYy TepeMeniaTh BIOJb TJIABHOW ONTHYECKOHW OCH

coOuparomieit JIMH3bI, TO BCET/Ia U M300paKeHNEe ATOW TOYKH MOYKHO HAOJIOMAThH
Ha 3KpaHe?

I11. IIpoeknuoOHHBII anmapar — yCTPOCTBO, MPeJHA3HAYEHHOE ISl MOJyYeHUs]
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NeHCTBUTEILHOTO U YBEJIMUYEHHOT0 N300paKeHHsI MpeIMeTa.
OnTuyeckasi cxeMa MPOCKIIMOHHOTO arlmapara Ha
nocke. Ha kakoM pacCTOSTHUM OT JTUH3BI 00 bEKTHBA
HAJI0 TIOMECTUTH TOJYIPO3PAYHBIA MPEIMET, YTO0
€ro JIEUCTBUTEIbLHOE N300pakeHue ObLII0 BO MHOTO

pa3 Oouiblie caMoro npeamera’?
doToanmnapar — ycTpoiicTBO, NpeJHAZHAYEHHOE /sl OJYYeHUs] YMEHbIIEHHOI 0
AelCTBUTEIBLHOI0 H300pasKeHUus mpeaMeTa.

OnTtuueckass cxema Qoroanmapata Ha Jocke. Ha kakoM paccrossHuuM OT
¢doTtoanmnapara HEOOXOAMMO MMOMECTUTHh MPEAMET, YTOObI MOJTYYUTh Ha IJIEHKE BO

MHOT0 pa3 yMEHbLIEHHOE N300paxeHue npeamera? s ™ Cugepn

YerpoiicTBo ri1aza (00bACHEHHE 110 PUCYHKY). Porosmu I\t
[lepBas Teopust cBeta, chopmynupoBanHas EBkinunom u B IX
B. BO3POXJICHHAS B UCTAMCKOM MHPE apabCKUM MaTeMaTUKOM Bpanoxk
anb-KuHIm  yTBepkIana, 4dYTO CBET MCIYCKAlOT —TrJjas3a

BoasHuncran
YCJIOBCKaA. Bnara

I'ma3 — kak ontu4yeckasi cucrema. [louemy xe Mbl Poghuitoo

Teno  Cetyatka

LleHTpanbHas
AMKa

Cnenoe
NATHO

3puTenbHbIA
Cocyaucras Heps
obonoyka

TOrga  BUAUM  TpeaIMeT  TOpsSMbIM, a  HE
nepeBepHyThIM? MoO3r TOCTOSSHHO 00pabaThiBaeT WHGOPMAIUIO, MOIYUYESHHYIO C
NOMOIIbI0 3peHus. [103TOMy TOBOPST, UTO MBI BUAMM OKPYKAIOIIWKA HAC MHP HE
riazaM, a Mo3roM. UToObl TpW W3MEHEHHWH PACCTOSHHUSA OT TpeaMeTa J0 TJiasa,
paccTosTHUE OT XPYCTallMKa J0 CETYaTKH OCTaBajoCh
HEU3MEHHBIM, HEOOXOJMMO W3MEHUTh (POKyCHOE
paccTosiHue TJia3a (HEKOTOphIE PHIOBI CXKUMAIOT W

paszkuMaroT riaszHoe s010k0). Kak? C™H
AKKOMOAIHS — CMOCOOHOCTH rjaasa

Tak xpycTaayk Hamero
T2a3a IO3BOAsIET HaM BUAETH
OKPpY>Xarommii MUp

paccMaTpuBaTh OJIM3KHE M yJaJIeHHbIE 00beKThI
0e3 0c000r0 HANPSIZKEeHUS].

DTO CBOMCTBO BBHIPAOOTAIOCh B ONTUYECKOM CHUCTEME TJia3a B XOJe IBONIOIUHU. B ero
OCHOBE JIE)KAT BO3MOXKHOCTH HAIIEro XpyCTAINKa. ET0 KpuBH3HA MOXKET U3MEHATHCSL.
3HAYNT, MOKET U3MEHITHCA M €ro ontuueckas cuia. Korjga Ml CMOTpUM Ha JalibHHE
OT Hac MpeIMETbl, KPUBU3HA XPYyCTaJIMKa HEBENMKA. MBI, KOTOpPbIE €ro
OKPY’)KaIOT, pacciadiieHbl. XpyCTalIUK MPAKTUUYECKU IUIOCKHUI. Eciin Mbl mOCMOTpUM
Ha OMIKHME K HaM TMPEAMETH, TO MBIIIBI HAYHYT CXKXHUMaTh XpycTaiuk. Ero
KpUBU3HA YBEIWYUTCS, XPYCTAIMK CTaHET OOJee BBIMYKIBIM. Y BEIUYUTCS
Y ONTHYECKas cujia. BIMKHAA U JaJbHAS TOYKA AKKOMOJANUHU. Y HOPMaJIBHOTO
rmaza d; = 25 cM, d; — oo. Ilouemy HenB3sl paccCMOTPETh Jydlle MpPEaAMET,
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npuoIKas ero OJuXe K riazy (HaloXeHue U300pakeHUi ImpeaMeTa OT JBYX IJias3,
mioxasi pe3kocTs)? Ecnu, Hanmpumep, BBl NMPHOIU3HUTE TJa3a K KHATE HAa IIHPUHY
JaJ0OHU, TO YK€ HHUYETO HE CMOXKETE pPa3INYUTh — HW300PAKECHHE PACIUIBIBETCS,

MOTOMY YTO Ball IJ1a3 HE MOXKET €ro ChOKyCUpOBaTh. 3peHue AByMs IJIa3aMH.

Pezuco Koraa yaacTCsa TOYHO HAJIUTh BOAY B JAJICKO OTCTOAIIMUC APYIr OT Apyra CTaKaHbl, €CJIW OJUH
IJ1a3 IJIOTHO 3aKpbIT. C 4eM 3TO cBA3aHO?

OmnpeneneHue BeyIIero rias3a (Joruueckoe u 00pa3sHoe MBIILICHUE).
HedexTnl 3penusi. Yame Bcero OJM30pYKOCTH OOYCIOBIIEHA TEM, UYTO CeTYaTKa
HaXOAWUTCA Ha OOJIBIIEM PACCTOSIHUM OT XPYCTalHWKa, YeM B HOPMAaJbHOM TIJIa3y.
Ouxu. [lomyTHEHHE XpycTanKKa — rjaa3Has 00Je3Hb (KaTapakTa).
Henvzs nonazamscs na enasa, eciu pac@oxycuposano 60o0opasicerue.
Mapk Teen

VYrpaxxHeHus sl MBIIIIEYHOTO arnmapara ria3 (IeJalTcs MeIJIEHHO C OTKPBITBIMH IJ1a3aMH):

e [opusoHTaNIbHBIEC IBWKEHUS I1a3aMu. B3ris nepemeraercst BpaBo — BIEBO;

e BeprukanbHbie IBIKEHUS T1a3aMu. B3ris mepemeniaeTcsi BBEpX — BHU3,

e (CMmoTtpuM Baasb. OTcunteiBaem 5 — 10 ¢, sxMmypuMcs, 3aTeM MOpraem ot 3 J1o S pas;

e Pucyem B3rmsiioM 3HaK OECKOHEYHOCTH (BOCHMEPKY, JEXallyro Ha OO0Ky) cHadajlia B OJIHY, a
MOTOM B JPYT'YIO CTOPOHY;

e (CMmoTrpuM Baasb. OTcuuthiBaeMm S — 10 ¢, sxkMypuMcs, 3aTeM Mopraem ot 3 70 5 pas.

JonoaHutenbHass uH@opmanusa: Eciu comocTaBisTh MHKCENIH CO CBETOUYBCTBUTEIbHBIMU

KJIETKAMHU CETYATKH TJla3a — TaJoykKaMH M KOJOOYKaMH, TO B KaxaoMm Tiazy oyzer 120-140

Meranukceneil. Ho pacnpezneneHsl OHM HEPAaBHOMEPHO: B IIEHTPE MOJISI 3pEHUS Ha KBAJAPATHBIN

MUUIUMETp npuxoautcs Ao 200 Teicay pelenTopoB — Ha MOPSAAOK Oosblie, YeM Ha nepudepuu

MOJIsl 3peHUs. Y COBPEMEHHBIX JIIOOUTETHCKUX KaMep IJIOTHOCTh MuKcesnel npumepHo B 10-20 pa3

Menblie. [loatomy yrioBoe pasperieHue y IJlaza B HECKOJIBKO pa3 BBILIE, YEM Y KaMephl C

(hOKYCHBIM pacCcTOSIHHEM 00BEKTHBA, KaK Y XpyCTalliKa ri1asa (23 Mm).

V.

3adaua: Nmerotcst muH3bl ¢ PokycHbIM paccTossHreM 20 M 1 50 cm. Uemy paBHa uXx

onTHYecKas cuna?

Bonpocwi:

1. Kakoif onTudeckuii mpubOOp MO CBOEMY YCTPOWMCTBY Hambojee MOXO0XK Ha TJia3
yesoBeka?

2. B uem coctouT cX0ACTBO riasa ¢ poroanmaparom? B yem paznuuue Mexay HUMU?

3. Ecnu yutaTh KHUTY, Jep’ka €€ OueHb OJM3KO WM OYeHb JAJIeKO OT IJia3, rias3a
ovicTpo yToMisitoTesi? [louemy?

4. Korga ontudeckasi cuiia ria3a OoJbIe: MPyU PACCMOTPEHUN OU3KUX WIIH TaJIEKHX
MpeIMETOB?

5. quametrp Comnnma B 400 pa3 Gonbme nuamerpa Jlyasl. [logemy ke ux BUIUMEBIE
pa3Mepbl MOYTH OJTUHAKOBHI?

6. Ha peniente Bpaua mamucano: +1,5 JI. Pacimudpyiite, kKakue 3TO OYKHA U JIJIST KAKUX
rias?
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7. IToueMy OIM30PYKHUE IO MOT'YT YATATh MEIKUMA TEKCT?

8. JInunHKy mepucToro KomMapa He BUJHO B BOJIE, HO IJIa3a 3aMETHBI B BUJE YEPHBIX
touek. [Touemy?

9. [loueMy c HACTyMJIEHHMEM TEMHOThl OYEPTaHUSI MPEAMETOB IMEpPECTaroT ObITh

pe3KuMu?

V.
1. TIpennoxute mpoeKT Mprudopa st OPUEHTALNH CIETIBIX (TJ1a3 IS CIIENOTO).
2. Ompeznenurte rOPU30HTAIBHOE U BEPTUKAIBHOE TI0JIE TJ1a3.

Ha 6epecax nesedomoco ysuoenu movl cmpaumwvie cieowl.
_ _ Apmyp 300unemomn
hporc 2577, 1< JYTIA U MUKPOCKOII
Kak ycTpoeH Tesieckon, Jayna i MUKpockon?
HEJIb YPOKA: [lath, mpeacTaBiieHHE€ 00 ONTHYECKUX YCTPOWCTBAX, MpEaHA3-
HAYEHHBIX JIJIS MOJYYCHUS YBEIMYEHHBIX U300paKEHUI 00BEKTOB.
THUIT YPOKA: nekuus.
OBOPYIOBAHMUE: nyna, MUKPOCKOII, TE€JIECKOIL.
IUTAH YPOKA:

BcerynurensHas yacTh
Onpoc

Jleknus

3akperieHue
3amanue Ha 1OM

Il. Onpoc gpynoamenmanvuoni: 1. I'maz. 2. Oukmu.
3aoauu: A
1. Ha pucyHke Moka3aHO IOJIOKEHUE TIJIaBHOM ONTUYECKOU

agkrwn PR

OCH JIMH3bI, CBETAIIAsACS TOuka A U ee u3oOpaxeHue A'. .
Haiinure momoskeHue TUH3BI U €€ (POKYCHI. A'

Bonpocwi:

1.3auem 'y JAMano3WTHBOB, BCTABISIEMBIX B  MPOEKUMOHHBINA  ammapar,
MpEeABAPUTEIBLHO ONPENEIIAIOT BEPX U HU3 Kajipa’?

2. [Touemy TpOEKIIMOHHBIN armapaT JaeT yBeIWdeHHoe M300pa)keHHe MpenMera, a
doToanmapar — yMEHBIICHHOE.

3. Ecnu ¢ Mopo3a 3axoauine B TEIUTYIO KOMHATY, TO OYKHM 3armoTeBaroT. [loToM cTekia
MPOTPEBAIOTCA W KamnelabKu HCmapsroTcs. [lodemy B HEKOTOPBIX OYKax ObICTpee
MIPOCBETISETCS CEpEeIHA, a B APYrUX Kpasi?

4. Eciu 3aiiTM B TEMHYI0 KOMHATy C YJIHWIIbI, TO MEPBOE BPEMS ILJIOXO BUAMIIb.
[Touemy?

5. Ecn mydom (poHapuka B TeMHOTE OMMCHIBATH KPYTH, TO BUIHA HE CBETOBAs TOYKA,
a HenpepbiBHasA JnHUA. [louemy?

6. [Touemy cBeT MpOKEKTOpa BUJEH Ha OOJIBIIIOM PACCTOSHHUH?
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7. IloueMy MBI HE BHUJIUM JIMIIA CTIOPTCMEHA-()EXTOBANbIMKA, CMOTPSIIETO Yepes
CEeTKY, a (DeXTOBaJbIIUK BCE MPEIMETHI YEPE3 CETKY BUAUT XOPOIIO?
8. IloueMy HamMm Ka)xeTcs, YTO AOXKIb MajlaeT ¢ HeOa He KaIIIMU, a CTpyHKaMu?
Il. Onruueckue ycTpoiCTBa, MpeAHA3HAYCHHBIC IS TOJYYCHHUS YBEIMUECHHBIX
M300pakeHU 00BEKTOB: Jyna (YBeJHYnTeIbHOe CTEKJI0), MUKPOCKOIIL, TeJIeCKOIL.
OTu 3aMeyaTesibHble MPUOOPHI OTKPHUIM HAM HOBBIE MHPBI, HaceJIEHHBIE, C OJTHOMN
CTOPOHBI, MEJbYANUIIMMHM JKUBBIMH CYIIECTBAMH — MHUKpOOaMu, a ¢ APyrou —
TUTAaHTCKUMHM 3BE3HBIMU CHCTeMaMU, TalakTukaMu. O CyIecCTBOBAaHUU ATUX MHUPOB
710 U300pETEHUSI ONTUYECKUX MTPUOOPOB JIFOU Jaxe He J0Ta IbIBATIUCh.
Kak ynmactcs yBenwuuTh TpeaMeT, M HACKOJIBKO JETAIBHO MBI €r0 MOXEM
pPaccMOTpPETh, 3aBUCUT OT YIJIa, MOJ] KOTOPHIM OH BUJEH. [0 KakuxX mop MbI MOXKEM
yBEJIUYUBATH YroJI 3peHUs, NPUOIMKas peaIMeT K 171a3zy? PaccTosiHue HaMyd1ero
3penusi (dy) — MEUHEMAaJIbHOE PACCTOSTHHE, HA KOTOPOM IJIa3 MOKET 00eCTeYnTh
"I“ 4 4eTKYI0 (POKYCHPOBKY. g = 25 cM.

I —
1 —

| ~ / HOqueHHe MHHMOTIO, IpsAMOTO n YBECIIMYCHHOI'O
| 19
= s n300pakeHus TIpeIMeTa B COOMparomiei JIMH3e.

h]\_ : /\ Jlyma. B kauecTBe Iymbl HCIOJB3YIOT COOMPAIOIIYIO
I
-

Wi TUH3Y ¢ (POKYCHBIM paccTosiHueM mopsiaka 4-5 cm. U3

X % 6 ‘= H _ do
. 110100HsI TPEYTOJIBHUKOB: I = TEE

Muxpockon. C moMoupo 00beKTHBA MHKPOCKOTIA MOJNYYAOT NEHCTBUTEIBHOE YBEIHYCHHOE
n300pakeHUe IpeIMeTa, KOTOpOoe pacCMaTPHUBAETCS Yepe3 OKYIsp (JIyIry).

1 Y . .
Konb MHO20 Muxkpockon nam matiHocmeti OmKpwi

Hesuoumwvix yvacmuy u mouxux 6 mene sncun!
M. B. Jlomonocos

0

14 Touka poryca

Teseckon - pegpakrop. @
Oxymap I'naz

Teneckon MPUMCHAIOT JIs1 YBCIIMYCHUS 06’beKTOB,

Haxosamuxcsa Ha OYCHb 00JIBIIIOM pacCTOSAHUM. O6BeKTHR

Fo6

VBenaunueHue Tteneckomna: [ =
ox
He Bce 3HaIOT, 4TO TENECKOM €CTh y KaXJOr0 M3 Hac, Jaxe JBa Teneckomna. CBeT MmomnajgaeT B ria3
gyepes 3padok, pa3Mep KOTOPOro y HaC MEHbIIIE CAHTUMETpPa, a N300pakeHne mpeaMeTa BOSHUKAET
Ha ceTyaTke. B cBoro oyepenp M300pakeHUE MpEeAMEeTa «paccMaTpUBaET» HaIl MO3T, (OopMUpYs
3pUTENbHBIN 00pa3a Ha «IKpaHe» B 3aTHUIOYHOM J10JI€ KOPBI OOJBIINX
noyymapuii. Y Teneckoma 3padyoK — €ro Has3blBalOT OOBEKTUBOM —
ObIBaeT pa3MepoM BO MHoOrue MeTpbl. OH coOupaeT HaMHOTO OOJIbIIe
CBETa, YEM Hall IJa3, U MO3TOMY B TEJIECKOI BUIHBI OYEHb TYCKJIIbIE
U Janékue HeOecHbIE CBETHIA, HAMHOTO Oojiee maléKue, YeM BUIUM MBI
0e3 Temeckomna. M300pakeHrne STUX MPEAMETOB BO3HUKaeT B (hoKyce
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00BEKTHBA, U YTOOBI €T0 PACCMOTPETh, HY’KHO B3ATh BTOPYIO JIYIy, KOTOpasi CO3/IacT U300pakeHue
anékoro 0ObEKTa PSAAOM C HaMU. YBEIUYHUTEIHHOE CTEKIO IOMOTAET IJazy ¢(hOKYyCHpOBATHCS Ha
OJM3KOM MpeIMETe U TAKUM 00pa3oM pacCMOTPETh €r0 MEJIKHE JICTalIH.

Om mukpoba 0o Bcenennoii — kpamuii nymeo,
Haoo 6 nunzwvl auwe opyeue 3aensanymo!
3. I bBpamyma

V. 3a0auu:

1. 3abnynuBminiicss B TOpax 4YEJNOBEK MBITAETCS M3TOTOBHUTH CaMOJIEIbHYIO
3pUTENBHYIO TPYOYy M3 CTEKOJI CBOUX OYKOB JJIs yTeHHs. OnTHUecKas cuiia CTEKOJ
paBHa + 1,5 u + 6 antp. Kakoe mMakcMManbHOE yBEIMYEHHE MOXKET JaBaTh dTa
caMojienbHas 3puTenbHas TpyOa? Kakyro w3 JIMH3 cieayeTr BoIOpaTh B KauecTBE
oKyJsipa?

Bonpocwi:

1. IToyemy 3pavoK Ka)KETCSI TEMHBIM?

2. YBEIUYUBACTCS JIU JATLHOCTh BUUMOTO TOPU30HTA MPU HAOTIOICHUH B OWHOKIIH?

3. Ha nmucT ¢ medaTHBIM TEKCTOM ToNaja Karuisi TOJCONHeYHoro macina. [lodemy
OYKBBI, BUJIUMBIE YEPE3 MACIIO, KaXyTCsl 0O0JIbIle COCETHUX OYKB?

4. BUIUT TN «4€TOBEK — HEBUANMKA)?

ol

. Uto Takoe yBenuueHue ontuyeckoro rnpudopa? OT kakux (paxTopoB OHO 3aBUCUT?
6. Ecniu paccmarpuBaTh yepe3 JIymy JIMCT TETpaaud B KIETKY, TO OJHHU KJIETKH

yBEIMYEHBI 00JIbIIE, YeM Apyrue KieTku. [louemy?

7. B crakaHe cuHHMeE, KpacHbIE U 3elieHble KapaHaamu. Beero 20 mtyk. CuHHX B 6 pa3 OoJibliie yeM
3€JICHBIX, KPACHBIX MEHbIIIE, YeM CUHUX. CKOJIBKO B CTaKaHE KPacHBIX KapaHJanien?

V. KoHCIexT.

1. JleBymika XouyeT MOJIO00BATHCS YBEIUYEHHBIM H300paKEHHEM CBOETo JHIla C MOMOIIbIO
IJIOCKOTO 3epKaja U Jymnbl. ['1e U Kak Hy)KHO pacroJIOKUTh JIyIry?

2. BepHo 11 yTBepKIeHHE, YTO JIyla NPUOINKAET K IJ1a3y pacCMaTpUBaeMblid peaMeT?

3. Kamns BoApl Ha CTeKie WU BOASHAS IUICHKA, 3aTATHBAIONIAs POBOJIOYHYIO METI0, paboTaroT
KaK JIMH3bI. YOeAUTech B 3TOM, pacCMaTpHBasl Uepe3 HUX TOUYKHU, MEJIKUE MTPEIMEThI, OYKBHI.

Haubonee yousumenvnas u uyoecnas cmeco y8emoeg — bevlii ysem.
U. Hvromown

E Vpok 26/8. g JUCIIEPCHUSA CBETA

MMCKTP Oﬁp 3YE€TCHA B MOMEHT, KOI'Ia COJTHECYHDBIC JIYIH ITPOXOIAT Y€pe3 KalJid B BO3AyXe.
L[EJIb YPOKA: 1lo3HaKOMHUTh YYEHHKOB C SIBIICHUEM JUCIIEPCUU CBETa, IPOMC-

XOXKJCHUEM IIBETOB, CBETOBBIMU 3¢ (deKTamu, Kak OJHUM U3 JO0Ka3aTelIbCTB
BOJIHOBOW MPUPOJIBI CBETA.

TUII YPOKA: nexkuus.

OBOPY][OBAHHUE: npoekUMOHHBIM ammapar, npusma aucnepcuonHas "dmunt",
npusMa npsiMoro 3peHusi, skpad. Habop cBetoduiibTpoB, npuOoOp sl CIOKEHUS
IIBETOB CIEKTPA, JMH3a COOUpPAOIasi, BOJIHOBAsI BAHHA C TPUHAJIC)KHOCTIMU.
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LIJIAH YPOKA:

BcerynurensHas yacTtb
Ormpoc

Jleknus

3aKperieHue
3aaHue Ha 1IOM

koo

1. 3a0aua:
VY Bac ecTh Tpu napbl COOMPAIOIIUX JIMH3 C (POKYCHBIMU PACCTOSHUAMM 1O 2 cM, 10

cMm, 100 cm. Kakue nBe nuH3BI Bbl BBIOEpETE MAJisi TEJNECKONA U Kakue JIBe MJis
MUKpocKona?

Bonpocwi:

1. [Touemy MyKa, pUC U CEMEHa JIPYruX 3€pHOBBIX KYJIbTYp HEe cBepkatoT Ha CosHie?
2. Yo BBI TENEpb 3HAETE O JIMH3E?

1. Tucnepcus (ot mar. dispergo — pasoOpaceiBath). OIBIT CO CBETOM IMPOBEI
HeroToH (cxema ombiTa Ha gocke). [Ipusma Obina kyruieHa HeioToHOM B anTeke (B Te
BpeMeHa HaOJI0JeHne NPU3MATUYECKUX CHEKTPOB OBUIO  paclpoCTpaHEHHBIM
pa3BiIedCHUEM, CHUMAKOIUM ctpecc). JleMoHcTpanus ombita. UTO MPOM30ILIO C
my4koM Oestoro ceta (cTai HBETHBIM U pactiupuiics). Crnextp. Cemb IIBETOB paayru
(KOX3I'C®). C gercTtBa MBI 3HaeM, 4TO y paayrH ceMb IBeTOB. Kurtaiiel mo-
IPEKHEMY CUMTAIOT €€ MATHIBETHOW, a B AHIIMU U AMEpPHUKE BBIIECISAIOT LIECTh
[[BETOB PaJyrd, T. K B AHTJIMWCKOM S3bIKE JUIsI 0003HAUY€HUS TOJIyOOro U CHUHETO
LIBETOB €CTh TOJBKO OJHO CJIOBO — Dblue.

Kak MoxHO 00BSICHUTH HabIroaeMoe siBlieHue?
OdyeBuAHO, YTO O€JbId CBET - CMECh PA3IUYHBIX
I[BETOB M Ipu3Ma ux pazdopocana. CoBMECTHOE HX
JEHUCTBUE BBHI3BIBAET OLIYyIIEHHE OEJIoro CBeTa
(neMoHCTpalMsi  CIOXKEHUS  IIBETOB  JIMH3OM).
Beablii cBeT - ¢JI0:KHBIH (3rIHTrpad).

ITouemy Takoe pazOpackiBanme mpom3onnio? YacTtora — 3TO KOIUYECTBO BOJIH,

MPOXOMSIIUX  YE€pe3  OMNPENCIICHHYI0  TOUYKY
3a OINpeJeeHHBIN Tepruo BpeMeHu. Habmromast
3a BOJJHAMM B OK€aHE C JIOJKM WM KPYHU3HOIO
CyJlHa, Bbl MOXKETE 3aMETUTh, YTO B MUHYTY O JTHO

yaapsieTcsi, CKaXKeM, JECATh BOJIH, CJIEI0BATENBHO,

MBI MOKEM CKa3aTh, YTO MX YACTOTA COCTABIISIET AECIATh yAApOB B MUHYTY wiu 10 I'1.
JInHa BOJTHBI — 3TO PacCTOSHUE MEXKIY ABYMS COCETHUMU IpeOHAMU BOJIH. BosHBI,
BBI3BIBAIOIIMNA ONIYIIEHHE KPACHOTO IBeTa, UMeroT Jiauny 0,74 MKkM, (HUOIETOBOTO
0,38 MkMm. Jlyun, oT/InYaIOIIHECS MO HBETY, OTJIHYAKTCH U MO CTENEHU NMPeToM-
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asiemocTH. llpoucxoxnenue 1BeroB. Bbl BocnpuHHMaeTre s0JOKO KpacHbIM, a
BUHOT'PaJ (PHOJIETOBBIM MOTOMY, YTO TOJIBKO 3TOT LBET OTPAXKAETCSI OT 00BEKTA. ITO
IIPOUCXOAMUT CIEAYIOUIMM 00pa3oM: O€sbIii CBET, KOTOPBII COAEPKHUT BCE LIBETA,
nonajgaeT Ha si010ko. $I0JI0K0 MOIJIomAaeT BOJHBI BCEX IBETOB, KPOME KPAacHOIO.
CkaxkeM Tak: 10JI0KO OTBepraeT KpacHbli 1iBeT. OHO OTpakaeT €ro, U Ballly Ij1a3a ero

BUIAT. [Iprmepsl ¢ 6enoi, uepHoil U KpacHOUM pyOaIKkoil.

JonosHuteabHas MHGopmanusa. DHONETOBBIM IBET MMEET CaMyK) HHU3KYHO JUIMHY BOJIHBI —
OKOJIO TPEXCOT BOCBMHUJIECATH HAHOMETPOB. A y KpacHOTO I[BeTa camasi OoJIbIasi JUIMHA BOJTHBI —
JI0 CEMUCOT COpOKa HAHOMETpPOB. B 3amHel yacTu ri1a3a, B CETYATKE, HAXOMATCS CIEIUATbHBIC
(doTopenenTopHble KJIETKH, Ha3bpiBaeMble Koyiboukamu. Kosbouku moriomaoT ¢GOTOHBI —
KpOIIIEYHbIE €IUHMIIBI CBETA. DTOT MPOIIECC TTOMOTAeT HaM YBUAETh YTO-TO TOJIBKO MOTOMY, UTO
KOJIOOYKH TIOCBUJIAIOT JJIEKTPUYECKHE HWMITYJIBChI TIO0 3PUTEIbHBIM  HEpPBaM. Kon6ouku
MOJKITIOUEHBI» K Halled HEPBHOM CHCTEME — TMayKoOOpa3HOW CEeTH HEHPOHOB, KOTOPHIC
0OMEHUMBAIOTCSI DJIEKTPUUYECKUMH CUTHAJIaMH, OJlaroJapsi KOTOPBHIM MBI KUBEM, JIBIIIUM U TyMaeM.
MpsI BoCIIpHHUMAEM IIBET C MOMOIIIBIO BCETO TPEX TUIOB KOJI00ouek. BoT kak 310 pa60TaeT KaKJIbIH
TUM OTBEYAET 3a TOTJIONMICHHWE PAa3IWYHBIX JUIMH BOJH cBeTa. Kak Tpum
Opara, pemuBiIre pabOTaTh BMECTE, KKJbI M3 HUX OTBEUYAET 3a CBOIO
3putenbHyl0 (yHKIEo. Ham mMo3r moxoX Ha BBICOKOTEXHOJIOTHYHYIO
MamuHy. HeBpoJsioru yTBEpKAar0T, YTO COPOK MPOIIEHTOB HAIIEro MO3ra
3aJIeiCTBOBAHO B 3peHUU. B dyenoBedeckoM ria3y ecTb TpU TUIA KOJIOOUEK
U OoJMH TUM Tanoudek. CeryaTka COACPKUT 125 MUIUIMOHOB MATOYEK
npuMepHO 6 — 7 MIJTHOHOB K0JI00YeK. [1amouku BUAST TOJIBKO SPKOCTh U
SBIIAIOTCS HaumOoJjiee YHOOHBIM HWHCTPYMEHTOM B YCIOBHUSX HHM3KOM OCBEIIEHHOCTH U B
nepudepuitnom 3peHuu. KonOouku, HampoTHB, pPAcloNOXKEHbl B OCHOBHOM B IIOJIe 3pEHUS,
oOpam€éHHoM BHepé, W JIydlle BCEro pabOTarOT B YCIOBHSX SIPKOTO CBeTa (Hampumep, AHEM).
Konboukn B COTHHM pa3 MeHEe UyBCTBHUTEIBHBI, YeM IMaJIOYKH, HO 3aro 'pasznuyaror” I[BeTa.
3putenbHbI 00pa3 GopmupyeTcss B 3aTbUIOYHBIX 00JacTSX TOJOBHOTO MO3ra, a rja3 — 3TO JIUMIb
(GOTONMPUEMHHK, MPUHUMAIOIINNA BHEIIHIOK HH(POpPMAIUIO, MpeoOpa3yoluil ee U M0 HEPBHBIM
BOJIOKHAM Mepenaroniuii B Mo3r. B konboukax cojaepikarcs CHelHalbHble CBETOUYBCTBUTEIbHBIC
OENKU-TTUTMEHThI, Ha3blBaeMble orncuHaMu. JlanbToHM3M. be3pasznuuHbl M JaIbTOHUKU K ILIBETY
kode? Barimgaute Ha 3T0 M300pakeHue. Buaure uTo-HHOYAs BHYTpH Kpyra u3 Touek? Eciau Bam
YAAJI0Ch Pa3InYUTh YUCIIO MSITh, 3HAYUT, Y BaC €CTh BCE TPU THUIA KOJOOYEK.

9%
Onunax el JlaneToH noJapul MaTepu Ha JI€Hb POXKIEHUA mapy 4dylaok. OHa Obuta & . : _,?. .
yIUBIICHA TEM, YTO OH KyIHJI €if ByJIbrapHbIE ajlble YyJIKH. BBIACHUIOCH, UTO M OH, RO A
U ero OpaT CYUTAIN UX CHHUMH. Tak 0OHapYKHIIOCh, YTO OHU 00a - JaJTbTOHHKH. _".'.-. it .-.0_.. :
He 6yov ysemos, ece xoounu 6vi 8 00HOYBEMHBIX O0ESTHUSAX. Soriseeasrs .?'
K. Ilpymxkos T

[TepBOOBITHBIC JIIOJM BCE CaMO€ IIEHHOE W 3HAYMMOE OTMEYaId KaKUM-THOO IIBETOM: KPOBb
(kpacHbIi), MOJOKO (Oeiblii), 3eMiia (YepHbIi). UepHBIM LBET W3 YyIJIA JIIOAW 3aIlOJyYHIIH B
rI1yOOKOH APEBHOCTH, OBJIAJEB OTHEM, a OembIil kKpacuTenb OblT 0OHapyxeH B 2300 roay o H.3.
L{eem mooicem ycnokoums u 6030y0ums, co30amv 2APMOHUIO U 8bI36AMb NOMPSICEHUE.

JKan Bveno (¢hpanyysckutl xy0orcHUK)
CaetopuiabTpsbl. CBeToBbIe 3P dekTri. KoMOnHAIMN 1IBETOB.
HGMOHCTpaHI/IH CIOXKCHHA KpAaCHOIO M 3CJICHOI'0 IBCTOB.
I[BeTHOM TpeyroJIbHUK Ha MarHUTHOM gocke. OCHOBHBIE U K -3
JIOTIOJIHUTEIIbHBIE [[BeTa. Hampumep, kenras Kpacka MOTJIOIIAET
roiayObie JTy4H, a OTpakaeT KpPAaCHBIC U 3eJICHbIE.
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Y mens ecmov 6ce ocnosanusi nonazame, Ymo 3mu mpu OCHOGHbIE YB8EMA COOMBEMCMEYIOM Mpem
munam (Mooam) owyujeHuss Opeano8 3pPeHus, KOMopbiMU ONpeoesiemcs 6Cs Y8emosas 2ammad,
BUOUMASL HOPMATILHBIM YeTI08EYECKUM 2/LA30M.

Makcesenn.

Br160p OGmaronpusTHOro coueTaHusi LBETOB B oj1exkae. OCHOBHbIE

1[BETA - Apkue (KHOIKHU IycKaTejei, Mecta CMa3ku, CBETO(oD).

Bce sicusoe cmpemumecs k yeemy.
U.B. I'eme

JonosHuTeAbHBINA MaTepuai. Pagyra.

Tym, eciu Coanye b1echem 60 mejie Heno2ooul Iyuamu

IIpamo npomue 005405, uz myuu Kponawe2o Kaniu, :

Paoyeu aproii yeema nosensaiomes 6 oonaxe uepHom. .

Jlykpeyuii s srssennse s SN

JonoaHurtenbHblil MaTepuad. [louemy cHer Genoro nBera, Belb Boja mpo3pauHa? OH Takxke
o0pa3oBaH BOJIOM B TBEPJOM COCTOSIHUU, HO COCTOMT M3 MHOYKECTBA MeEJbUalIINX KPUCTAIIIUKOB
apaa. CBer, nmomnazas Ha 3T KPUCTAJUIMKH, PACCEMBAETCS U MPEJOMIIIETCS Ha IpaHsIX KPUCTAJUIOB
MHOTOKPAaTHO, pa3Jeissich Ha CIEKTP, KaK MPH MOMaJaHUU Ha MpU3My. DTOT MPOLIECC MPOUCXOAUT
OJIHOBPEMEHHO Ha OTPOMHOM KOJIMYECTBE CHEKMHOK M YaCTh PACCESTHHOTO CBETA OT KaXKJIOM U3 HUX
MONa/IeT B TJ1a3 HalmoaaTens. A u3-3a TOro, 4To Oenblil IBET - 3TO COBOKYIHOCTh BCEX JJIUH BOJH
BHJIMMOTO CTIEKTpa, TO HAIIIX TJIa3a BUISAT CYMMY MHOKECTBA OTPKCHHBIX JIY9eH pa3IuIHbIX JITHH
BOJIH, T.e. Oembrii 1Ber. KcrtaTu, mnupamMuasl OBUIM  TOKPBITHI  OTHOJMPOBAHHBIM  OEIIBIM
n3BecTHSIKOM. OHM oTpakamu cBeT CoNHIIA M CHUSJIM KaK JparolieHHble KaMHHU, I03TOMY
TeMreparypa BHyTpu nupamu O0bu1a mpuMepHo 20 rpagycos Llenbcust!

JlaGoparopHasi padora Ne 16: «Habs101eHue CIEKTPa COJTHEYHOT0 CBETA».
Pabota B rpymmax: cMemBaHUE IIBETOB, paclpeielieHue SHEPTUH B CIIEKTPE, MOTJIONIEHNE CBETa
cBeTo(DUIbTpamMHu.

IV. Bonpocui:

1. Yepes kakoii cBeTOGUILTP HEIB3S YBHJIECTh HAINCh, CICIIAHHYIO KPACHOU PYUYKOM
Ha Oesom yucTe Oymaru?

2. B cBeTWnbHHKaX Ha CBETOAMOJAX YAaCTO MCIOIB3YIOT CBETOAMOIBI CHHETO
cBeueHMsT u KedAThld JgromuHOop. [louemy »sddexr TOT XK€, Kak TIpu
MCITIOJIb30BAaHUU TPEX CBETOJAMOOB KPACHOTO, 3€JICHOTO i CHHETO CBECUCHHSI?

3. ducnepcust gaput HaM KpacHBbIC 3aKaThl - Korga ConHIle HAXOAUTCS y TOPU3OHTA.

Kak 310 nonumats?
. Houbto Bce koHM BOopoHbIe (pycckas nocioBuna). [louemy 310 Tak?

o b

. [IpuBeguTe MprUMeEpHl MPUMEHEHUS KIIBETHOT'O TPEYTOJILHUKA)» B OBITY.

Uro mpupaer npeameram ux 1Ber? [louemy BONHBI JaHHOW AJMUHBI BBI3BIBAIOT ONIYIIECHUE
KpaCHOTO 1LIBETa, a IPYroi - 3eJIeH0ro?

o

- <

IlocanuTe Ha ManoyYKy WM TPABUHKY Kalulro BoAbl. Beranbre cnimHOM K COHILY M OCTOPOKHO
nogHuMaiite kammo. Korma ayau ConHua o6pasyioT ¢ HampaBIeHHEM a3 yroa oxono 42°,
IIpo3payHasl Karulsg BAPYTr BCIBIXHET YPE3BBIYAMHO YMCTHIM IO TOHY LBETOM. Eciau ocTOpoKHO
IepeMeIaTh KaIulko 10 Ayre OKPYKHOCTH, MOYKHO YBHUJIETh BCE IIBETA PAIYyTH.

2. 30ecv noxoumca cop Hcaax Hvlomon, 080psHUH, KOMOPbIL NOYMU OOHCECMBEHHBIM PA3YMOM
nepevill 00KA3al ¢ (aKeiom MamemMamuxku OBUdCEHUe NiaHem, NYmu KOMem U Npuiuesl
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oxkearnos. OH uccied08an paziudue c8emogvlx Jyuell U npoAGIAIOUUEcs NPU IMOM pA3IUYHbLE
CBOUICBA YBemos, Ye2o paHee HUKMO He N0003pesail ... NYyCMb CMEpmHble, pAoyIOmcs, 4mo
CYWecmensano makoe yKpaulenue pood 4eio8eyeckozo.

Cnosa na namsamuuke Hotomomny
UYro BHI enie MOXKeTe J00aBUTh K ATUM cJI0Bam?

3. BospbmuTe cTakaH ¢ BOJOW W TIOMECTUTE B HEro 3epkano. Temepb Bo3bMUTE (DOHAPHK H
HampaBbTe €ro Ha 3€pKajo IO JAWAroHaiu. benblii cBeT OoT ¢oHAapuka OyaeT momagaTh Ha
3epKajo, MPEJOMIISITECS U PACCEMBATHCA HAa CeMb LIBETOB paiayru. Ecin Bel mocMoTpuTe Ha
MIOTOJIOK, TO, CKOPEE BCETO, YBUIUTE TaM paayry!

4. HapexxpTe M3 LBETHOM Oymaru KBaJpaTUKU pa3HbIX LBETOB pasmepoM 2x2 cM. Ilomoxure
LBETHOI KBaJpaTUK Ha JHCT Oeslol Oymaru, 1 CMOTPUTE B LIEHTP KBajpaTuka B TeueHue 30 c, He
Hanpsiras 3penus. I[locne aToro nepeseanTe B3risa Ha Oenoe moJie Oymaru (KBaJpaTHKU MOKHO
HapucoBaTh (umomactepom Ha Oymare). [louemy Ha Oejom TmoJie BHJIEH KBaJpaTUK B
JOTIOTHUTENbHOM 11BeTe? HaliinTe 10noJHUTENIbHbIE 1IBETA.

. Uto BuIUT HAOIIOAATENH, pacCMaTPUBasi CKBO3b CTEKIISTHHYIO MPU3MY YepTy Ha Oenoi Oymare?
6. B Tearpax WHOI/a NMPHUMEHSIOT CBETOBOW 3aHaBec. [IpemokuTe KOHCTPYKIHMIO 3aHaBeca M

00BSCHUTE IPUHIMI €r0 JCHCTBUS.

7. B xoMHaTte, OCBENIEHHOW OOBIYHBIM OETBIM CBETOM, 32)KTHUTE HACTOJIBHYIO JIAMITY C KPacHOU
namnoukoi. Ilonmoxkute Ha cros juct Oenoit Oymarn M TOMECTHTE MEXAY HUM M JIAaMIIOH
kapanaau. [loyemy TeHb OT KapaHalia 3ejieHas?

8. C moMompl0  KamMepel-OOCKYphl H  TPEXI'paHHOW  CTEKISIHHOM  TPU3MBI  cOOepuTe

AKCIEPUMEHTAJIbHYIO YCTAHOBKY U MPOBEIUTE HAOIIOIEHUS JUCTIEPCUH CBETA.

o1l

Bom, 6eccnopno, camas cmpannas uz eunomes! Heoocuoannocmoio
ObLI0 BUOEMb HOUb CPEOU SICHO20 OHSL — 8 MOYKAX, KOMOPHIX C80O0OHO
00CmMuU2an CONHeYHvle IYYl, HO KMo Obl MO2 NOOyMAams, Ymo ceem,
Cla2asch Co C8EMOM, MONCEM Bbl36AMb MPAK!

— — Apaeo
OK 27 HUHTEP®EPEHIIUA CBETA

ITouemy MBLIBHBIH MY3bIPb HA COJIHIIE NEPEJIMBACTCS BCEMH LIBETAMM Paayru?
L[EJIb YPOKA: 1103HaKOMUTH YYEHUKOB C METOJaMU HaOIOIeHNs UHTEPPEPEHIINH

CBETa U CMocoO0aMu U3MEPEeHMsI JJIMHBI CBETOBOM BOJHBI MO HabII0maeMon
UHTEPPEPEHIIMOHHON KapTUHE.

TUII YPOKA: xoMOMHUPOBAHHBIH.

OBOPY][OBAHHUE: nazep ¢ NpUHAIIEKHOCTAMH, Iuenu FOHra, npoeKMOHHBIN
anmnapat ®OC-67, ocBEeTUTENb Ji1 TEHEBOTO MPOCIUPOBAHUSA, ABE MPSIMOYTOJIbHbBIE

pU3MBbI, KHHOPWIbM «BOJIHOBBIC CBOMCTBA CBETAY. \
1IJIAH YPOKA:

1. BerynurenbHas yacTth

2. Ompoc

3. OObscHeHHE

4. 3axperuieHue

5.

Il

3ajaHue Ha IOM
1. Onpoc pynoamenmanononi: 1. ucnepcus ceeta. 2. ClioxeHUE IBETOB.
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Bonpocwi:

1. O0bsicauTe, mouemy Oenoe Teno KaxeTrcs OenbiM B O€IoM CBETEe, KpacHbIM B
KpacHOM H T.1.7

2. [IpuBeguTe NprUMepbl CMEIIMBAHUS BETOB B MIPUPOJIE U TEXHUKE.

3. Ilouemy wu300pakeHUsT TPEAMETOB, HAOJIOAAEMBIX B TeJecKome-pedpakTope,
OKa3bIBAIOTCS OKPAIIEHHBIMU ?

4. Tlo Ucaaky HproToHY YepHBIil M O€Jblil IBET — HE OTHOCSTCS K YacTAM CIEKTpA.
[Touemy?

5. [louemy npu kpacHoM cBere (¢oHapsd KpacHble yepHWIa Ha Oejoil Oymare
HEBUIUMBI?

6. Ecnu cmMoTperh Ha pa3HOUBETHYIO CBETALIYIOCS pEKJIaMy W3 Ta30pa3psiaHbIX
TpyOOK, TO KpacHble OYKBbI BCerja KaXyTCs BBICTYNAIOIMIMMH BIEpe, 110
OTHOIICHUIO K CHHUM U 3eJIeHbIM. [Touemy?

7. lIBeTHOE CTEKJIO PAacTepTO B IMOPOIIOK, KOTOPBIA KaxeTcs OenbiM (Oemnblii cHer).
Kak y3HaTh, KaKOB HCTUHHBIN 1IBET CTEKJIA?

I11. BosiHOWi Ha3BIBAKOT NpoLECC PACNPOCTPAHEHUS] KOJeOaHMil OT TOYKHM K

TOYKe ynpyroii cpeabl. BonHbl Ha moBepxHOCcTH BOJAbI. MHTepdepeHius BOJIH Ha

HIOBEPXHOCTH BOJbI (IEMOHCTpALUs C PUCYHKOM Ha JJOCKE U B TETPALIN).

JInHuun MaKCHUMyMa M Y3/10Bbl€ JIMHHMU.

KOFepeHTHbIe HUCTOYHHUKHU BOJIH.

Meroabl TOJNydeHHs] KOTEPEHTHBIX HCTOYHHUKOB
cBeta. JlemoHcTpanusi HHTEp(EPEHIIUU C TIOMOIIBIO
Jazepa. OcobeHHoCTH UHTEPHEPEHITHOHHON
KapTUHBI (IITPUX-KOJ HA DKpaHe).

I/IHTep(])epeHum{ - SIBJICHHC HAJIO0KCHHUS BOJIH APYr CBeT’ cjarasicb €o CBeTOM’ HopomnaeT H

Ha Jpyra, B pesyibTaTe KOTOPOro BOIL OMHUX | cper, | TbMy!
HANIPaBJICHU# MPOUCXOAHUT yCHIIEHHE KoJleOaHmii, a

B/10JIb IPYTUX UX MOJIHOE ralnieHue. I/IHTepq)epeHm/m CBETa — OJHO u3

ONBITHBIX NMOATBEP:KIeHUI BOJTHOBOI MPUPOABI CBETA.

JonosnuTteabHas nHdopmanus. JleMoHCTpanus HHTEpPEpEeHIIMKM CBETa
(meton FOwra). /e mienu Bemyr ceOs Kak JBa HCTOYHHMKA CBeTa (/Ba
¢donapuka). Kazanoce Obl, 4TO Ha 3KpaHe, /i€ COCOUHSIOTCS JIy4d JIBYX
HMCTOYHUKOB CBETA, JOKHA BOSHUKHYTH SIpKasi OCBEIlIEHHAs: 00J1acTh, a 1o
00KaM OCBEIICHHBIC YYaCTKU JTOJDKHBI ObITh MeHee sipkumu! Ho aT0 He
Tak!

buoepaguueckasn cnpasra: «Octocmen Dpenenv yuuncs maxk meoneHHo,
umo eocvMu jiem oH edsa ymen wumams... OH HUKO20Ad He YUYBCMBOB8AL
CKIOHHOCMU K U3VYEHUIO S3bIKO8, He 00U 3HAHULL, OCHOBAHHbIX HA 0OHOU
namamu, U 3anOMUHAL Mo, YMo ObLI0 OOKA3AHO ACHO U YOEOUMENbHON.

@. Apazo
Hcropuueckas cnpaBka. buorpadsr T. FOHra paccka3siBaroT 0 moka3aTelIbHOM Cllydae, KOTia ero
B 14 neT mompocuiu HamucaTh HECKOJBbKO (pa3 MO-aHTIUICKH, YTOOBI MPOBEPUTH, YMEET JIU OH
Xopolo nucath. FOHoma npoOblT B KOMHATE JIJIsl UCIIBITAHUH HEMHOTO J0JbIle 00byHOT0. HOBBII
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yunutenb FOHra yxe crain cMeaTbCs HaJ HEYMEHUEM CBOEr0 Y4YEHMKA, KOTJa BBILEIIIMM U3
cocenHeil koMHaThl FOHT MPOTAHYA €My JUCTOK, Ha KOTOPOM 3aqaHHbIe (ppa3bl ObLIM HE TOIBKO
MEpENUCanbl, HO U MEPEeBEICHBI Ha JIECIATh pa3HbIX sA3bIKOB. B 21 rox T. FOHT Ob1 M30paH wieHOM
Koponesckoro obmecta. FOHr — Bpau, MexaHMK, IUPKOBO HAae3THHUK, KAHATOXOJIEI, UTPAOIINN
9yTh JIM HE HA BCEX MY3BIKAJIbHBIX HHCTPYMEHTAX, 3HATOK )KMUBOITUCH U MY3bIKAJIbHOU KYJIbTYPBHI.
YV mens 6vi10 npasuno ecmasamov 1emom HA 4AC pambliie MOUX MOBaApuujell, a 3UMoll JOHCUMbCS
yacom nosoice ux, umoowl yeryoume npouoeHHoe 3a OeHb, MAaKum 00pa3oM, MOU WKOIbHblE 0end
ObLIU BCKOpE 3a8epUIeHb.

T. FOne
C. 5. Mapiuak B CBOMX CTHUXaX BOCTOPraeTcsl paCiBETKOM ITy3bIpsi:
L'opum, kak xeocm nasaunu,
Kaxux yeemoe 6 ném nem!
Jlunosuwiii, kpacHwlli, cunul,
3enénvlii, scénmolii ysem.
W uyTrh nansiie:
Oznsamu na npocmope
Uepaem nézxuii wap.
To 6 Hém cuneem mope,
To 6 Hém copum nooscap.
HNuTepdepenunss BOKPYr Hac: OKpacka TOHKHMX OEH3WHOBBIX ILIEHOK,
1BeTa moOexanocTd (M3MEepeHue TeMIepaTyphl), IBeTa PaKOBUH
(mepiamMyTpoBBIi Cll0i) U KpbLIbeB 6a00UeK (XUTUHOBBIHM MOKPOB).
JonosnutenbHasa uHpopMmanus. OTpaxaronmecss OT pa3HbIX CIIOEB
KEMUY)KMHBI CBETOBBIE BOJIHBI, CO3/1al0T BCIEACTBHE MHTEPHEPEHLUU SpKUE IBETOBBIE d(H(DHEKTHI.
[lox ompeneneHHBIMU yIiIaMH BOJIHBI OTPa)KEHHOTO CBETAa YCHJIMBAIOT caMH celsi, B pe3ysbTare
4ero Mbl HaOMIOJaeM MEpPIlaHHUs KPAaCHOTO M 3€JICHOrO IIBETOB Ha SIPKOM Oeinoi moBepxHOCTH. Ilox
JIPYTMMHU YTJIlaMU MOKHO HaOJtoJaTh MEPIIaHUE CUHETO LIBETa UM OTCYTCTBHE KaKoTo-1ubo0 1BeTa,
KpoMme 0enoro.

V.

1. HarpeBas KycOK Jie3BHsl B IUIaMEHH TOPEJIKU, HAaOI0AaiiTe BOZHUKHOBEHUE HA €ro MOBEPXHOCTH
LIBETOB MO0OekajlocTu. 3apucyiTe HaOII0AaeMyl0 KapTHUHY M OOBSCHUTE €€ MPOMUCXOXKICHHE.
3aBUCHT JIM BHUJ HaOmMoJaeMoi KapTuUHBI OT TeMmieparypbl? IIpoBenuTe SKCHEpUMEHTHI U
clieNaiiTe BHIBOJIBI.

2. Ecnu npoJI0JDKUTENIbHOE BpeMsl CMOTPETh Ha OJIHOLBETHBIN PUCYHOK, a 3aT€M I1€PEBECTH B3I
Ha Oenyro Oymary, To Ha Oymare Bbl YBUJIUTE N300paKCHUE PUCYHKA B JIOTIOJIHUTEILHOM LIBETE.
[Touemy?

3. 3uMoii Ha cTeKJIaX TpaMBaeB M aBTOOYCOB 00pa3yIOTCsl TOHKUE IJICHKH HaJeIu, OKpPALIUBAIOI1e
BCE BUIMMOE CKBO3b HMX B 3€JIeHOBAThIN 1BeT. KakoBa HauMeHblIlask TOJIIMHA ITUX MJICHOK?

4. HanonHuTe Ta3 Temjaod BOJOW M KallHUTE HA MOBEPXHOCTb BOJbI KaIUIIO Macia (Ha JIHE Ta3a
XKelaTeJbHO IOMECTHTh 4YEepHYI TKaHb WIM Oymary, 4roObl H30ekaTb HEXelaTelIbHOIro
oTpakeHHs OT JHa). OnuiuTe HabM0AaeMyI0 UHTEP()EPEHLIMOHHYIO KAPTHUHY.

Ceem pacnpocmpanAaencia U pacceusaencs He moJjlibKo no npﬂmoﬁ JUHRUU,

UCNBIMBIEAS. NPEOMIEHUE U OMPAdceHUe, HO U NOCPEOCMEoM OUPPAKYUU.
I pumansou
> Ppox28710) < JTU®PAKIMS CBETA
L[EJTIb YVPOKA: Pa3Buth u 0000IIUTH 3HAHUS YydalIMXCS O AU(PaKIUUA BOJIH.
[TocTpouTs dIEMEHTAPHYIO TEOPHIO MU(PPAKIIUU CBETa OT MIEIH U OCYIICCTBUTH €€
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AKCIIEPUMEHTANIBHYIO MPOBEPKY. I[pUMEHUTHh TEOPHIO AJI1 UBMEPEHHUS JUIMHBI BOJIHBI
Ja3€pHOTO U3IYyUYECHHUSL.

TUII YPOKA: KoMOMHUPOBAHHBII.

ObOPY][OBAHHUE: na3ep ¢ NpUHALJICKHOCTIMHU, HAOOp MO HMHTEp(EpEeHUUU U
nupakuuy CBeTa, JaMIIOYKa Ha MOACTABKE, 3 IITAHTCHIUPKYJIS.

1IVIAH YPOKA: =

BcerynurensHas yacTthb
Ormpoc

OObscHeHue
3akperieHue
3agaHue Ha I0M

Il. Onpoc hynoamenmanvuoni: 1. Untepdepenius cera.

agrowd e

Bonpocwi:

1. IIpu unrepdepeHIuy BOJHBI MOT'YT TaCUTh APYT Apyra. He mpoTuBopeyuT au 3TOT
(bakT 3aKOHY COXpaHEHUS SHEPT U ?

2. Ecnu nBe BonHBI HHTEp(PEPHUPYIOT APYT ¢ APYroM, TO BIUSET JIM OJHA BOJHA Ha
pacrpocTpaHeHue apyroi?

3. Uto ofmiero u B 4eM pa3jiudyue METOJ0B HaOJIOJICHHS WHTEeP(EpPEHIIMU CBETa
IOurom u ®penenem?

4. 1IBeTHOE M y30pUaTO€ KphIJIO 0a00UKH-MaxXaoHa HE COAEPKUT KPACKH, TaK MOYeMy
TOTJ1a OHO IIBETHOE?

5. Kak ¢ moMonipio CBe4M WM 3aKUTAJIKU BBISICHUTH, U3 CKOJIBKUX CIIOEB COCTOUT
OKOHHBII CTEKJIONAKET?

6. [louemy HEOX)UAAHHO TOSIBIISIIOTCA M MCYE3aI0T B OKEaHE BOJIHBI-THTAHTHI (BbICOTA
10 40 m)?

I1l. Indpakuus — siBjieHre OrudOaHus BOJTHAMM NPeNsSITCTBUM (IOBTOpEeHME).

JleMoHcTparus audpakiuu cBeTa OT IIeJied pa3HOro awamMeTrpa W OT TOHKOM

MIPOBOJIOKU C TIOMOIIBIO j1a3zepa. OCHOBHBIE OCOOCHHOCTH NU(DPAKITMOHHON KAPTHHBI.

Kak u3meHsieTcsl mMprvHa LEHTPAJbHOIO MAKCHMyMa IPU YMEHBUIEHUHM TUAMETpa

memu? JndpakunonHas KapTuHa OT ABYX Ieneit (memoHctpanus). JudpakimuonHas

KapTUHA OT KPYTJIOTO OTBEPCTHsI WJIW KPyrioi mperpanbl. HaOmioneHrue BEHIIOB: B

MOpO3HBI J€Hb TONBIINIMNTE Ha YJAJICHHBIM HCTOYHUK cBeTta (dhoHaph, dapy

aBTomMoOwmJIs). JlyiMHAa BOJIHBI BHIIMMOTO CBETAa HAMHOTO OOJBIIE pa3Mepa aTroma,

Y UIMEHHO MO3TOMY Hall TJ1a3 BOOOIE MOXKET BUJIETh.

MeTtoabl M3roToBJAeHUs TUPPAKUMOHHBIX pelieToK. Yucio

u mTpUXOoB Ha | MM W mepuoa AUQPPAKIIMOHHOW PEIICTKH.

I HopmanpHoe majgeHne MOHOXpPOMAaTHIECKOTO (KpacHOTO) CBETa

d Ha pemieTKy. JudpakimonHas KapTUHA Ha YKPaHE.
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PecHuupl — xak nudpaxkuguonHas pemrerka. JudpakiuoHHas kapThHA
OT KOMITAKT-/IMCKA.

1

—

JladopaTopHas padora Ne 17: «Habmaionenune nugpakuum cBeTar. l/ \\

V. Bonpocwi:
1. Ecam 4enoBeK BUAMUT paay>HbIE KOJbIa B YUCTOM BO3JyXE BOK-

V.
1.

2.

3.

pyr HUCTOYHHMKA CBE€Ta, TO JOKTOpAa CYUTAIOT 3TO MPU3HAKOM
MMOMYTHEHHUS MPO3padYHBIX CpeJl TJia3a (HadyaioM BO3HUKHOBEHHS

kaTapakThl). [louemy?

. YMeEHbIIas pacCTosgHuC MCXKAY ABYMA IMaJdbaMH, CMOTPUTC YCPC3 HHUX HaA

MCTOYHUK cBeTa. UTo BbI HaOmogaeTe? OObICHUTE HAOII0JaeMYI0 KapTUHY.

. [Touemy MONEKyIbI U BUPYCHI HE BUTHBI B MUKPOCKOTI?
. [louemy y opiia 1oykeH ObITh OOJIBLION 3padyoK?
. [Touemy kammm mox/s1, 00JIanasi 3HAYUTEIBHON dHEPrUuei, He BO30YKIAIOT BOJHBI

00IBIION AMIUINTYAbI HA IIOBCPXHOCTH BOJ]OGMa?

WsroroBrTe omuHOYHBIE miear IOHra wu omnummure HAOMIOMAEMbIE € HX I[TOMOIIBIO
T(PPaKIHMOHHBIE KAPTUHBI.

Bo3MoxHO, BBI 3aMeyaiy, YTO €CJIM CBECTH IMOYTH BIUIOTHYIO OOJBIIOW M yKa3aTeIbHBIN
MaibIlbl, TO MEXIYy HUMU BO3HUKAET TeMHasl JIMHUSA. UeM 0ObSICHUTD MOSIBICHNUE ATON JIMHUN?

B Mopo3HBIil Bedyep MOABIIIUTE HA KYCOK cTekya. Yepe3 0Opa3oBaBIIYIOCS TOHKYIO IUICHKY
KPUCTAIZTMKOB JIbJ]a TOCMOTPUTE Ha cBeTdAmmecs yauuHble (onapu. Ilouemy Qonapu
OKa3bIBAIOTCS MPHU 3TOM OKPY)KEHHBIMHU PaIyXKHbIMH Kpyramu (Onmke K UCTOYHUKY — CHHE-
roJryOOH IBET, ajbIlle OT HCTOYHHUKA - OPAH)KEBO-KPACHBIN)?

. Cmazas NpEAMETHOC CTCKJIO TOHKHM CJIOEM Ba3ClIMHA, INPUXMHUTE €Iro )I(HpHOﬁ CTOpOHOﬁ K

IIOPOIIKY JIMKIIOOHWS, PpACChIIIAHHOMY POBHBIM CJIOEM Ha rascrTe. BCTpHXHYB IJIaCTUHY, YAAJIINUTC
H3JIMIIKKW II0OPOIIKA. PaCCManI/IBaH 4epe3 IUIaCTUHKY IJIaMs 3aXOKCHHOU CBC€YH, OIIUIIHNTE
Ha6Jnoz[aeMy}o KapTUHY U OICHUTC AJIUHY CBETOBO BOJIHEI.

. IlocBeTure JJa3€poM Ha TCMHYIO IMOBEPXHOCTh. BHYTpI/I CBCTOBOI'0 IIITHA BBl YBUAUTC

3CpHUCTHIA y30p. Ecim HaOmomaTh €ro mpH IMOMOINM MEUICHHO IBHXKYIIECHCS KaMephbl HIIH
rinaza, y3op OyIeT HBHIaTbCsi OTHOCHTEIBHO TOBEPXHOCTH. OOBSCHHUTE 3TO SBICHUE H
UCCIEAYUTE €ro.

. HpOHa6HIOHaﬁTC U OOBSCHUTE IMPOUCXOXKACHUEC CIICKTpAa Ha I[onroplrpa}omeﬁ My3]i»IKaHLHOﬁ

IIJTAaCTHHKEC.
TeI’ZJZO, Komopoe usunydvaemcs no6ePXHoCcmbsio 6cex meil..., NOOYUHAEMC S

CNneYyualbHbvIM 3AdKOHAM U 6bl3bleaem cambvle pa3jludrsle A6JNEHUAA.

Kan Oypoe

g Ypox 29/11. g HEBUUMBIE U3JTYUYEHUSA

ITouemy Bo3ayx o1 CosIHIA HATPEBaeTCH He HANIPSAIMYI0?

L[EJIb YVPOKA: 1lo3HaKOMUTH YYEHUKOB CO CBOWCTBAMHU U NPUMEHEHUSIMU

HEBUJUMBIX  HW3JIIYYEHHUW  ONTHUYECKOr0  Juana3oHa —  HUH(QpakpacHbIX U

yIbTPaduOIETOBBIX TyUEH.
TUII YPOKA: xoMOUHUPOBAaHHBIN.
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ObOPY]]OBAHHE: npoekuuonnbiii annapat ®OC-67, GuibTpel, 1yrosas jamia,
(OTO’NEMEHT KpPEMHMEBBIM, NpH3Ma MNPSIMOTO 3pEHHUs, D3KpaH, TalbBaHOMETP.
Bornyroe 3epkano, oTpe3ok dYepHOW (HOTOIUICHKH, JanKa OT IITaThBa, SKpaH
JIOMUHECIUPYIOIIUMA, PTyTHAs JaMIia, HA00p MO POTOTIOMUHECIICHIINH.

1IJIAH YPOKA: l .b A
1. BcrynurenbHas yacTb
2. Omnpoc @) i /%\Aﬁ@
3. OOsbsacHeHue —
4. 3akpemeHue LAY N
5. 3aganue Ha 1O0M -

Il. Onpoc pynoamenmanvuoni: Judpaxuus ceera. :: —

Bonpocwi:

rammMa-myn

1.Yto oOmero m B uéM paznuuue Mexay d3pdekramu HHTepq)epeHuHI/I U
nudpakuuu?

2. [ToueMy onrHOKas cBasi, BOUTas B JHO, HE OCIA0JISIET BOJIH Ha BOjIE?

3. B uém npeumyiiectBo 1UPPaKIIMOHHON PEMIETKH KaK CIIEKTPaIbHOTO MpUubopa mo
CPaBHEHHIO C OTJIETBHOM 1IETbI0?

4. Kak ¢ momMoIpto JIMHEUKH OMPEeAEeIUTh epruo1 Tu(pakiiMOHHON permeTku?

5. Ecin ckBO3b pecHHUIIBI CMOTPETh Ha CBET YJIMYHOro (POHapsi, TO BOKPYT HETO
HOSIBIISIIOTCS paayxkHbie Ouku. [Touemy?

I11. C uznydyeHnem Mbl UMeeM €10 TOCTOSTHHO: KOT/Ia CUIUM Y KOCTpa, HaOIrogaeM

3aKaT, BpallaeM pyuKy HaCTpOWKH MpHUEeMHUKA WIH poxoaumM ¢irooporpaduio. Merl

TOBOPHUM: JIYYH COJIHIIA OCBETHJIA TOJIAHY, TO €CTh CBET - 3TO u3iydeHue. Ho mbl

TOBOPUM TakKe: TpeThCs B Jydax coiHna. CrnenoBaTellbHO, W TEIJIO MOXKET

pPacIpoCTPaHITHCS B BUJIE JTyUeH.

Buawbi U3JTyYeHusI: TEIIOBOE U3ITy4YeHUe, ANEKTPOTIOMUHECIICHIIHS,

XEMUJTFOMUHECIICHITUSA, KaTOI0JIOMHUHECIICHITHS, (bOTOTIOMUHECTICHIIHS.

JleMoHCcTpanus 3JIeKTPOJIOMHUHECHeHINH U (POTOTIOMUHECIIEHIITU .

HN3nyyenue Harperoro rteja (TemioBoe wu3sjaydeHue). [lomyueHne CruomHoro

CIIEKTpa Ha 3KpaHe (AeMOHCTpALHS).

Nudpakpacnoe uzinyuenne: (Ixon ['epmens B 1800 r). JleMoHcTpanus BblI€ICHUS

W TIOTJIONIeHUsT WHGpaKpacHbIX Jy4dedl ¢uiabTpamMu (OMBITHI ¢ WH(pPaKpacHBIMU

nydamu). JImamazon niouH BosH nH(ppakpacHoro mamyderus ot 0,76 mxm 1o 1-2 mm.

IIpumeHeHUs : cymka, npubOPbl HOYHOTO BUEHUS, HH(ppakpacHas Gororpadus (MH paKpacHoe
U3Iy4YeHue cBOOOJHO MPOXOIUT yepe3 objaKa MEX3BE3HOW IMbUIN), TEIJIOBU30D, UH(PaKpacHbIE
CEHCOpPHBIE HKpaHbl, MAPHUKOBBIM 3pdekT (oTkpbia B 1824 rony dpaniysckuil ¢uszuk XKozed
®ypsre). Jlroan npyu KOMHATHOM Temreparype CBETATCS MH(pakpacHbIM CBETOM. MBI HCITycKaeM
CBETOBBIE BOJIHBI, JAJIMHA KOTOPbIX B 10—20 pa3 mpeBbliaeT JUIMHY BOJH BUAUMOTO cBeTa!

3MeHM W UMXJIWIBI OTHOCSTCS K HEMHOTHUM II03BOHOYHBIM JKMBOTHBIM, KOTOPBIE CIIOCOOHBI
yJaBJIMBATh MHPPAKPACHOE U3ITYYEHUE U YCIICIIHO MOJIb3YIOTCS 3TUM Ha OXOTe.
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Tepmorpadusi — perucrpanuss WHGPAKPACHOTO H3ITYYCHHUS MOBEPXHOCTH Tela YeJIOBEKa C
IIOMOIIIBIO CIICOUAJIBHBIX HpI/I60pOB. Tennosrie noTepu C IIOBCPXHOCTH KOXH 4YCJIOBCKAa B
COCTOSTHUM TOKOsI Tipu Temmepatype kompopra (18°-20°C) mpoucxoaar 3a cueT nHPpaKpacHOTO

m3nydeHus: — Ha 45%, nyrem ucnapenus — Ha 25%, 3a cuer koHBeKUHH — Ha 30%. TennoBu30pbI

IMO3BOJIAIOT BU3YyaJIbHO HaOIII0JaTh 3a pacnpeaAcICHUCM TCIIJIa Ha MOBEPXHOCTU TCJIa YCJIOBCKaA.

CyliecTByeT U KOHTaKTHas TepMorpadus, KOTOPYIO MPOBOIAT C IOMOIIBIO KHIKHUX KPUCTAIIIOB, H

HU3MCHAIOMUX HBET B 3aBUCHUMOCTU OT TCMIICPATYPbl, a USMCHCHUC HX OKPACKU COIIOCTABJIAIKOT C

Ta6JII/IIIaMI/I—I/IHI[I/IKaTOpaMI/I .

Yabrpaduonerosoe uzinydyenue: (MU.B. Purrep u V. Bomracron B 1801 r.). /JInama3zon

JUIMH BOJH yibTpaduosnieroporo wuznydenus ot 400 mo 10 um. Hcrtounuku

ynpTpaduoneroBoro uznydeHus: CoaHIe, 3B€3/1bl, Ja3ephl, PTYTHBIE JIAMIIHI.

HpOHBJIeHI/Iﬂ: VYnbrpaduosieroBoe H3Iydye€HUE BBI3BIBAET 3arap Ha KOXKE€ U YYacTBYET B

BbIpaOoTKe BUTaMHMHAa D, HeoOXonuMoro uyenoBeueckomy opraHusmy. OnHako, ynbTpaduosier
BPCIACH JIA IJ1a3 U MPUBOJUT K MyTallUusAM, OTBETCTBCHHBIM 3a OHKOJIOTUYCCKUEC 3a00JIeBaHUs. HOJI
neiictBueM ynbTpaduosierooro usznydeHuss Connuna monekynsl HoO nHa BbicoTax 30 — 50 km
pacnaziaroTcs Ha BOJIOPOA M KUCIOPOJ (KaXAyr CeKyHAY U3 aTMocgepbl B KOCMOC yaeTaeT | Kr
BOJIOpOJa, a KHUCiopona oOpasyercss 8 kr). JKuBbie opraHu3Mbl 3a | ¢ MpOU3BOIAT 3-10° kr
kucioposa. HecMoTpst Ha TO, 4TO 9acTh COJTHEUHOTO yIbTpaduoseTa 3a/Iep>KMBaeT 030HOBBIN CIION

aTMOC(bepI)I, 3HAYUTCIIBHOC KOJIMYCCTBO nyqef/i JOCTUTacT MOBCPXHOCTH, IOOTOMY B COJIHCUHYIO

MOTOly Jydllle HOCHUTh TEMHBICE OYKH. YIbTpaduoieT OBICTPO pa3pylaeT OWOJOTHYECKHE
MOJIEKYJIBI, B YaCTHOCTH Oeiku. VIMEHHO 3Ta 0COOSHHOCTH TO3BOJISIET UCIOJIB30BATh HEBUIUMBINA

CBeT JuTsi 60pHOBI ¢ MUKPOOAMH B MEUIIMHE U B OBITY.

IIpumeHeHus : JlFoMUHECIICHTHBIC KPACKHU (3alUTa JOKYMEHTOB U
JIEHE)KHBIX 3HAKOB OT TMOJIENOK). YiabTpaduosieToBas Ae3uH(EKIus
mwiomM0).
dotoxumuyeckue peakiuu. Doronutorpadus (co3gaHue OONBIIUX

BOJBI W Bo3ayxa. MenuuuHa — (TIOJIMMEpHU3AITUS

WHTETPAIBHBIX CXeM). YIIbTPaPHOJICTOBBIN TEIECKOTI.
JlomoaiHuTeabHas  HHpopMauusa  (MAPHUKOBBIM

3P dexr).

B undpakpacHom cBete, Xxapaktepusyromiemcs OoJiblled UIMHOMN

BOJIHBI, TIpOrpeTas 3eMJjs TOXO0XKa Ha CBETSAUIYIOCS JJIEKTPUYECKYIO J1aMIouky. Bot 3aech-To
Y BCTYHAeT B JCHCTBUE TapHUKOBBIA A dekT. UnucTeiii arMocdepHbIii BO3MyX HE CO3AaeT 0COOBIX
Y OHM BO3BpAIIAlOTCSl B KOCMOC.
Ho Hekotopble ra3pl — BOJSHbIE TMapbl, JBYOKHUCh YIJepoJa, METaH U O030H — CTaHOBSITCS
HEMpPeoJOIUMON Mperpaaoi Ha ux nmytd. HecMoTps Ha HeOOJbIIYIO JTOJII0O B 3eMHOI aTMmocdepe,
OHM OYEHb MHTEHCHUBHO IMOTJIOLIAIOT BOJHBI B MH(PPAKpACHOM JUarna3zoHe. JTH Tra3bl HA3bIBAIOT

MPENsATCTBUM 11 BOJH B MH(PPAaKpacHOM JUara3oHe,

IIapHUKOBBIMU I'a3aMHU.

JonoanuteabHas uadopmanust (UTo oxers B COTHEUHDBINH AeHb?).

Jomoanutennnas wuHpopmamusa. Kak  paboraer
0eCKOHTAKTHBIII TepMoMeTp? M3BecTHO, UTO BCe Tela
UCIYCKAIOT TeruioBoe (uMHbpakpacHoe) u3inyueHue. Yem
BBIIIIE TEMIIepaTypa Teja, TeM OoJblie WH(paKpacHBIX
Jydell OHO u3iydaeT. MIMEHHO 3TO TemioBoe U3ITydeHHUE U
HCTOJIb3YIOT OCCKOHTAKTHBIC TEPMOMETPHI npu
U3MepeHuu TemmepaTypsl. B ocHoBe mpubopa - nmH3a,
KoTopas  (OKycHpyeT  TEeIJIOBOE  H3JIy4eHHE  Ha
CHelHalbHOM JaTyhKe, MPeoOpa3yroleM MOTIONEHHOe

-

ﬁﬂiﬁﬂiﬂ

46°C

H3JIYUCHHUC B BJICKTpI/I‘{eCKI/Iﬁ CHUTHajaI. DTOT CUrHal, B 3aBUCUMOCTH OT €TI0 BCIUMYHUHLI, IICPCBOAUTCA
B COOTBCTCTBCHHOC 3HAYCHHUC TCEMIICPATYPhI 00bEKTa II0 TCMHCpaTypHOﬁ mKaja€, W JdaHHBIC
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oTtoOpaxarorcs Ha nuctuiee. [Ipu 3ToM Bech mporiece 3aHuMaeT He Oosniee 1-22 cekyH[, 9TO Jenaer
HM3MEPEHHUE TeMIIepaTypbl OUeHb KOM(MOPTHBIM M ObICTpBIM. Kak 1 110001 npubop, O0ECKOHTAKTHBIH
TEPMOMETP HMEET HEOOJBIIYI0 IMOrPEIIHOCTh, HO MOXET OBITh OTKAJTUOPOBAaH C TIOMOIIBIO
CHEIHAILHBIX HACTPOCK U OOBIYHOTO PTYTHOTO TEPMOMETpA.

V. 3a0aua:

Bonpocwi:

1. IIpaBaa 511, 4TO MIANLIBIKY KAPAT C MIOMOIILI0 HHPPAKPACHBIX JTyuei?

2. Tlouemy ko(e B TepMOCe BCe paBHO CO BPEMEHEM OCTHIBACT?

3. [louemy TteMmmepaTrypa BCEX TEI B HEOTAIUIMBAEMOM 3aKPBITOM IOMEIIECHUU
CTaHOBUTCS OJTHOM U TOM xke?

4. B mapHMKax TeMreparypa 3aMETHO BBIIIE, YEM y OKPYKAIOUIET0 BO3yXa, JaXKE B
OTCYTCTBHUE OTOIUICHHS U ynoOpenuit. Kak 310 00bICHUTE?

5. Ecnin Bcs mpuxopsmiasica Ha 3emiato oT CoJiHIIa SHEprus, B KOHEYHOM CUETE,
M3JIy4aeTcss B KOCMHYECKOE IMPOCTPAHCTBO, TO IIOYEMY CYILECTBYET >XU3Hb Ha
3emie?

6. [louemy mro/IM 3aroparoT 0COOEHHO OBICTPO Ha Oepery Mops Wiu B ropax?

V.

1. CrpykTypHasi OKpacka HAaceKOMBIX BO3HHKAET 3a CYeT onTudeckux 3¢p(dexToB (audpaxiu,
uHTepdepeHIm, paccesHus CBeTa M T.1.) B KyTukyae. Yacro 3To pa3HOOOpasHbie
«METaITMYECKUEY, TIePeTHMBYAThIC PUCYHKH. Tak i1 3T0?

2. TlogHecuTe afoHM K IIEKaM Ha PACCTOSIHUE NPUOIM3UTENLHO HA CAHTHMETP. 3a HECKOJIBKO
MHHYT BBI OIIYTHTE, 4TO IeKaM CTaHOBHUTCS Temiee. [lodemy aTo mpoucxomut? I1oT dddexT,
HampuMep, UCTOIb3YIOT Ul IPOrpeBaHus yxa HHGPaKpacHO JIaMIIOi pU CpeHEM OTHTE.

3. Ilpemtoxkurte mpoeKT A0CTaTOYHO F(H(HEKTUBHOTO COTHEYHOTO KOHIICHTPATOPA.

Tonumams — 3mo mos npogheccus.
Yunvam I'onoune
Ypox 30/12. KOHTPOJIBHASA PABOTA Ne 7

Tamsure Hao padotarsh! MHaue Oynere paboTaTh rie-HUOY b B MOJIE WM Ha KPbIIe B MOPO3!

A ckpunka yeema ne umena,
OHa umena moyibko 36)K.
H. llanuenko

Vpox 311{ <3BYKOBBIE BOJIHbl. UCTOYHUKU U IPUEMHHUKHU 3BYKA.

Yro Takoe 3Byk? Kakue Tes1a Moryr usgaBathb 3ByKu?

L[EJIb YVPOKA: 1lo3HakOMUTh Yy4YallUXCd C OCHOBHBIMU XapaKTEPUCTUKAMU

3BYKOBOM BOJIHBI, CIIOCO0AM €€ MOJy4YeHUs] U peructpauuu. Ha npumepe 3ByKOBBIX

BOJIH YTJIYOUTh ¥ CHCTEMATH3UPOBATH 3HAHUS YYAITUXCS O BOJTHAX.

TUII YPOKA: xoMOMHUPOBAaHHBIH.

OBbOPY][OBAHHUE: rtenepatop 3BykoBoi, MukpodoH, YHU-3, ocmmmmorpad,
aMIepMeTp  JE€MOHCTPAllMOHHBIM, TPOMKOTOBOPHTENbh - 2  INT., DKPaHBI

MeTayunaeckue ot Habopa T1CP.
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1IJIAH YPOKA:

BerynurensHas yacTtb
Jleknus

3aKperieHue

4. 3aganue Ha JOM

wnh e

I I . BO3HYX HE TOJIBKO Ja€T HaM BO3MOXHOCTHB XUTh, HO 1 Il06aBJI$IeT YAOBOJIbCTBUA B 3TY )KHU3Hb.
OH HarmoJIHsAET HAalM OYJHU 3BYKaMH, MY3bIKOH, Pa3IMYHBIMUA apoMaTaMu. Mbl MO>KeM OOIIaThCS C
APYruMu JrOJbMH, YNTAaTh CTUXU, IICTh. Ienect CyXHUX JIMCTHCB. CTYK KallCJIb OO/ I10 30HTHKY.
Jlaii cobaku. BOT rze-1o ¢ rpoxoToMm Mpoexan TpamBai, a HaJ yXOM C XapaKTEPHBIM HHCKOM
npoJsieren komap. MHTepecHO, Kak eMy yaaeTcsi Tak MPOTUBHO NumIaTh? BeITH MOXET, y KOoMapa
€CTh CIICLMaJIbHaA «IIHUIIaJIKa», YTOOBI nu3aaBaTtb 3TOT 3ByI(? OKaSLIBaeTCSI, HCT: BCCMY BHHOM €Tro
MaJICHbKHE KPbUIbsl, KOTOPBIMUA OH OYE€Hb YACTO YJapseT MO BO3yXy BO Bpemsa mnosera. IMeHHO
OTH 3BYKHU MbI U BOCIIPUHHUMACM KaK ITHUCK.

3BykoBasi BOJIHA - KoOJe0aHMA YAaCTML YIPYIroil cpeabl, KOTOpbIe
PacnpoCTpaHATCH B BU/AE BOJIH B ra3ax, »KHIKOCTAX MM TBEPAbIX cpeaax.
3ByKk - omylmeHue, BO3HHKAawIlee IPH BO3ACHCTBHM 3BYKOBOl BOJIHBI HAa
peuenTopbl BHYTPEHHEI'0 yXa.

Hcrounukn 3ByKa - Ji0Oble KoJedJommecsi 00beKThl,

BbI3BIBAIOIIIHE MECTHOE N3MeHeHHe 1aBJIeHHs. « -

JlemoHCTpammsi ¢ KOJIeOAaHUSIMH 32)KaTOW B THCHl CTAJIBHOM JIMHEHKOM.

[Ipyumepbl HCTOYHMKOB 3ByKa: KaMEpTOH, CTpPYyHa, JAMHAMUK, CBHCTOK,

CUpEHa, TOJOCOBBbIe CBA3KM. Hampumep, BO3BpaTHO-NIOCTYHATENbHOE

JBUKEHHE KaMepTOHa CHayalla C)KMMaeT BO3MyX, HaXOIsIIUWcs K HeMy ONuXKe BCEro, 3aTeM,
MepeMenasch B JPYTryl0 CTOpPOHY, paspekaeT ero. Takoe mooyepenHoe OTTaJKUBaHUE
U IPUTSTUBAHUE CO3Ja€T B BO3[AyXE BOJIHY JaBJICHHs, KOTOPYIO Mbl Ha3blBaeéM 3BYKOBOH. OHa
O4YeHb OBICTPO TOCTUraeT HAIIUX YIIeH, CO CKOPOCThIO, M3BECTHON HaM KaK CKOPOCTh 3ByKa: OKOJIO
340 meTpoB B CeKyHIY (OKOJIO KHJIOMETpA 3a TPU CEKYH/]Ibl). 3BYKOBBIE BOJIHBI PAaCIPOCTPAHIIOTCS
MIPUMEPHO B MUJUTMOH pa3 MeJJICeHHee cBeTa (MM paguoBOJIH), Oyydyd HEMHOTO 0osiee ObICTPBIMH,
yeM «bounr-747», Ho ycTynas 1o ckopoctu «KoHkopay».

I'onoc yenoBeka — HE UTO MHOE, KaK 3BYKOBbIE KOJIeOaHUs, KOTOPbIE CO3/1al0T TOJIOCOBBIE CBSI3KH,
pacroJio’KeHHbIE B TOpTaHU. Bo3ayX MpoXOoAUT yepe3 HUX KaK CKBO3b HPEMATCTBUE, OT YEro OHU
BUOPHUPYIOT U TMOPOXKJIAIOT 3BYKOBYIO BOJIHY. OT CTENEHH HATSDKEHUS CBS30K 3aBUCHUT BBICOTA
3ByKa, KOTOPYIO BOCIPOU3BOAUT 4ea0BeK. C MOMOILBIO T'OJIOCOBBIX CBSI30K Mbl MOKEM TOBOPHTb,
MeTh, KpUUaTh U mentaTh. KeraTu, KkonedaTbes roJocoBble CBSI3KH MOTYT TOJIBKO Ha BBIJIOXE.

Ipuemuuky 3ByKa: MUKpO(OH (I€MOHCTpAIIUA), YXO.

Korna 3BykoBass BOJHA, KOTOPYH MPOU3BOAMUT KaMEPTOH,
yaapsieTcs B HAIlIA yIIIUA, OHa ObeTcsl B OapabaHHBIC TIEPETIOHKHU
C TOYHO TAaKOM K€ YaCTOTOW KoJieOaHUM, C KaKoll KaMepTOH

JaBUT  Ha BO3AyX. Hame yxo  mpencrtaBisieT  coOoi
MUHUATIOPHBI ~ OapoMeTp, CHOCOOHBIM YJIaBIWBAaTH OBICTPHIE W PUTMUYHBIC
nepeMeHnbl JaBieHus. [lanmee, mocpeacTBOM CIOXKHOTO mponecca OapabaHHas
MEepPEroHKa BUOPUPYET KOCTOUYKAMU CPEJHEro yXa, HOCSALIMMH, Kak 3TO
HU YAVMBUTEIBbHO, HA3BaHMUS MOJIOTOYEK, HAKOBAJbHS U CTPEMS, a OHU, B CBOIO

oucpelb, IMPOU3BOAAT BOJHBI B ) KMJAKOCTH BO BHYTPCHHCM YXC. 3aTeéM 3TH BOJIHBI
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peoOpa3yroTcsl B JIEKTPUUYECKUE HEPBHBIE UMITYJIbChI, IOCHUIAEMbIE B MO3T, W Hall
MO3I MHTEPIPETUPYET NOJYYEHHBIE CHUTHAIbBI KaK 3BYK. B IpOTHBOMOIOXHOCTH
TOMY OpraHbl CiIyXa Y HaCEKOMBbIX — HE MaJIeHbKHE OapOMETphl, a MaJIEHbKHE

¢dmrorepa.

Hcropuyeckasi cnpaBka. 10-nernum pedenkom b. IMackans (1623 — 1662) npaBuibHO 0OBSICHUT
npuyrHy 3By4danus Tapeiku. KonebGanwst muddyszopa AMHAMHUKa MOXKHO IPOJIEMOHCTPUPOBATH C
IIOMOIIBIO0 MAJIEHBKOTO 3€pKaJIblia, M0J0KEHHOIO Ha IMHAMUK, KOTOPOE OCBEIIAETCS JIy4OM Jia3epa.
Kamepron uzo6pen B 1711 r. O6purtanckuii my3sikant Jlxon [op. Poxmgaemas kaMepTOHOM YUCTO
CHUHYCOM/IaJbHasl aKycTUYecKasl BOJIHA yJ00Ha JJis HAaCTPOMKHU MY3bIKaJIbHBIX HHCTPYMEHTOB. /[Ba
3y011a KOJIeOII0TCS HaBCTpeUy APYr APYTy, a pydka koseOnercs BBepx U BHU3. KosebaHus pyyku
HEBEJIMKH, a 3TO 3HAYUT, YTO 3BYK KaMepTOHAa Majo OclabiseTcs, €M AaKe ero Jepx aTh B PyKe.
OpaHako pyyKy MOKHO MCHOJIb30BaTh JJIsl YCUJIEHUS 3ByKa KaMepTOHA, €CIIM YKPEIUTh €€ Ha [10JI0M
SIUYKE - pe30HaTOPE.

Axkycruka (om epeu. akustikos — cnocobnocmv Civliiams) - 00JIaCTh (PU3NKH, MCCIIENYIOIAst
ynpyrue KoJie0aHusi 1 BOJIHbI, MX B3aHMO/IelCTBHeE ¢ BellleCTBOM U IIPUMEHEHH .

3BYKOBbI€ BOJIHbI — 2 HA CAMOM JieJie JII00ble BOJIHbI — MMEKT TPH OCHOBHbIE
XapaKTePUCTHUKHU: YACTOTAa, JJMHA U aMIIMTyda. Yacrora — 3TO KOJUYECTBO
BOJIH, MPOXOJSIIUX YEpPe3 OMNPEACICHHYI TOYKY 3a ONPEACICHHBIN IEepuoj
BpeMmeHu. HalOmronass 3a BOJTHAaMM B OK€aHE C JIOJKH WJIM KPYHM3HOTO CYJHA,
Bbl MOKETE€ 3aMETHUTh, YTO B MUHYTY O JHO YJapsie€TCs, CKa)XeM, HECSITh BOJIH,
CJICJIOBATEJIbHO, MBI MOXKEM CKa3aTh, YTO MX YAaCTOTa COCTABIISIECT JIECATh yAapoB
B MuUHYTY uin 10 ', /IiMHA BOJTHBI — 3TO PACCTOSTHUE MEXIY ABYMsSI IPEOHIMU
BOJH. OIHOM M3 OCHOBHBIX OCOOEHHOCTEH BOJH SABISETCS TO, YTO 4YEeM OOJIbIIE
YacTOTa BOJIHBI, TEM KOpOYE €€ JJIMHA U YeM OOJIbIIIe JIJIMHA BOJIHBI, TEM MEHBIIIC
ee yactota. M TyT MBI IOAXOJMM K YpPE3BBIYANTHO  Ba)XHOMY  Habopy
B3aMMOOTHOIIIEHUH B 00J1acTH (PU3UKU — MEXKY CKOPOCThIO, YACTOTON U IJTMHOU
BOJHBI. U = A V. OTO OTHOCHUTCS M K JICKTPOMarHUTHOW BOJIHE (PEHTTCHOBCKHE
Jy4d, BUIUMBIA CBeT, MH(paKpacHbIE U PaJUOBOJIHBI), U K 3BYKOBBIM BOJIHAM,
U K BOJIHAM B OKEaHe.

3aBUCHUMOCTh CKOPOCTH PAacCIpOCTPaHEHHUs 3ByKa B BO3JIYyXEe OT TeMIEpaTypbl: v =

(331 +0,6-t) M/c. Mosno 1 o6ornats 38yk? B Bojie ckopocTh 3Byka nopsaka 1500 m/c, B cramu
- mopsinka 5000 m/c.

Omey Bogouku Ha pooumenbckom coopanuu:

— Hy umo aic nodenaeus, Bogouxe 6 00HO yXo 61emeno, 6 Opy20e 6bliemero...

Vuumenwv ¢husuxu co ceéoezo mecma:

— Ouubaemecn, 36yK 6 6aKyyme He PACHPOCMPAHAEMC.

A yto HacyeT amrmutyAsl? I[lpeactaBbTe ONATH, YTO CMOTPUTE C JIOAKHA HA BOJIHBI

B OKeaHe. 3aMeTUJIM, YTO HEKOTOpPbIe M3 HUX BBIIIE JPYTUX, AK€ €CIM UX JJIUHA

OJIMHaKOBa? DJTa XapaKTEPUCTUKA BOJIHBI M HA3bIBAETCA aMIUIUTYJI0H. AMIUIUTYyAa

3BYKOBOM BOJIHBI OIpENENseT TPOMKOCTh 3ByKa: 4eM OOJbIIE aMIUIUTYyJa, TeM

rpoMue 3BYK, U HA000pOT. ITO MPOUCXOJUT MOTOMY, UTO 4eM OOJIbllle aMILIUTY/A,
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TeM OoJbllle PHEpruu HeceT BosiHA. Kak ckaxker BaM J1t000M cepdep, yeM BhIllIe
OKEaHCKasl BOJIHA, TeM OOJIbllle B HEM >HEPruu. DHEpruyHee yAapsisi M0 TMTapHbIM
CTpyHaM, Bbl IPUJAETE UM OOJIbIIE SHEPTUU U POU3BOJUTE O0JIEE TPOMKUI 3BYK.

I'poMKOCTh 3BykKa H3MeEpSIOT B jAenudenax. 3ByK IpoMmkocTeio oT 200 aermben
BBI3bIBAET PA3pbIB JIETKUX U CMEPTh. BONHBI Takol cuiibl (MpaBUJIbHEE HA3bIBATH UX
yIapHBIMHU) BO3HUKAIOT B pe3ylibTaTe B3pbiBa cHapsga. [lpu 185 nenmbenax
nonaroTcs 6apabannble nepenonku, 140 nb - mpuBOAST K BpeMEHHOU MOTEpe ciayXa.
Bricora 3Byka omnpenenasiercd 4acToroil 3BYKOBOH BOJIHbI, a2 I'POMKOCTH —
ammuiutynoi. IlepBas crpyna ckpunku umeet yactory 440 I'u. Kaxasiii pa3, koraa
4yacToTa BOJIH y/ABauBaeTcs (WJIM BJIBO€ YMEHBIIAETCS UX JJIMHA, YTO OJHO U TO Ke),
MBI CIIBIIIUM CKa4OK Ha OJHY OKTaBY. My3bIKaibHbIEC 3BYKHU U IIYMBI. «benbliiy mrym.

YacToTHBINA 1MANA30H YesioBeueckoro ciayxa (20 — 20000 I'm). Tax, cambie BbicOKUE
HOTBI, 10 KOTOPBIX «I00UPAIOTCS» COBPEMEHHBIE MEBIIbI, COOTBETCTBYET YacToTam okoio 2350 I'm,
a peKop.l B 00J1aCTH HU3KUX 4acToT 44 I'1I.

JonosnutenbHasa uHpopMmanus. YiabTpa3Byk u uHdpa3Byk. Cobaku ciermar go 40 k[,
00bIkHOBEeHHBIE MBITTH — A0 90 k['11, nenbdunb 1 meTyune mpimu — cBbiie 100 kI, KeHmuHbr He
3pst O0ATCS JIETYYUX MBIIIEH — I'yCThIe YnbTpasBykK
YKEHCKHE BOJIOCHI SIBJISFOTCSI KaK OBl
«3BYKOBOW SIMOM» I 3ByKa, OH OT
HUX HE oTpaxaercsi. M oOmanyras

JAeTydas  MBIIb  MOXKET,  HE S— E——
pa300paBIINCh, BUEHHTHCS B BOJIOCHI

[Ipodeccun ynpTpasByka: I \\0
- neeKTOCKOMuS; Hl

- BU3YyaJIM3aIus U300paKeHU;

- OXpAaHHbBIE CUCTEMBI;

- YIbTPa3BYKOBBIE€ CTUPAJIbHBIE MAIIUHKH;

- nuarnoctuka (Y31);

- OYMUIIEHUE TUTHEBOM BOJBIL;

- U3rOTOBJIEHUE TOMOTE€HHBIX PACTBOPOB U AMYJIBCHUN U3 PA3IMYHBIX IPOJTYKTOB;
- Ipo0JIeHNEe MOYCYHBIX KAMHEH.

IIpumenenus yJbTpa3Byka. 3Haere, Kak paboTaer
yJIbTPa3BYKOBOM yBIaxHUTENb Bo3ayxa? [lpuHumn
JOBOJILHO MPOCT: Ha IJIACTHHY, KOTOpas Koyeonercs
¢ yvactotoit 20 xI'm, momaércs Boma, W, Omaromaps
9TUM YPE3BBIYAWHO HMHTEHCUBHBIM KOJECOAHUSAM,
KUJKOCTh MOMEHTAJILHO pazneraercs Ha
MeNpyalIne KareinbKH, NpeBpalasicb B Map, a
MaJIOMOIIIHBIN BEHTUJISITOP BBITOHSIET €r0 HAPYXKY. A
ené MOJKHO 3aCTaBUTh YJIbTPa3BYK OUUCTUTH OT ||
CTapoil KpacKu TMOBEPXHOCTh, pPa30OUTh KpPYIHbBIE
KAalld ~ OMYJIBCHOHHOH JKHAKOCTH B MEIIKHE, emescsannentpors <l :
MIPEBPATUTh JKU3Hb OaKTepuUil TON MM MHOMW cpenie B .
an. Eme MOXHO MOMOYb MOIOLIMM BEIIECTBAM OTCTUPATh 3arpsA3HEHHYIO TKaHb, MPOCBEPIIUTH
¢urypHoe oTBepcTHe B KaMHe, METaJljle, IPeBECHHE, KpPUCTaJUIe, a €CJIM MOILTHOCTh YCHIIUTh eIé
0oJbIIIe, TO Ja’Ke CBAPUBATh METAILIBI.
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JonosHuTtenbHas nHpopmManus: 3By4yaHue My3bIKaJbHbIX HHCTPYMEHTOB.

Korpa ckpunau npoBogUT CMBIYKOM II0 CTPYHE, OH NEPENAET €11 SJHEPTUIO U CTPYHA OTKIMKAETCS Ha
CBOM COOCTBEHHBIC PE30HAHCHBIC YACTOTHI (M3 BCEX BO3MOXKHBIX KOJICOAHMI) W - 4TO eimie Oojee
YIUBUTEIHHO, XOTh MbI M HE MOKEM 3TOrO BHJIETh - BHOPUPYET OJHOBPEMEHHO HA HECKOJIBKUX
PE30HAHCHBIX YacTOTax (C HECKOJIBKUMHU TrapMOHHMKaMmM). CTpyHa NEpelaeT 4acTh CBOEH SHEPruu
JIeKe, )KU3HEHHO BAXXHOU ISl BCEX CTPYHHBIX HHCTPYMEHTOB, OT TUTaphl U KOHTpadaca A0 CKPUIIKU
u GopTenuaHo. ITH MHCTPYMEHTHI, KaK MPaBWIIO, CIENaHbl W3 JIepeBa W NPUHUMAIOT KOJeOaHHS
CTPYH U IIE€PENAIOT ITH YACTOTHI B BO3AYX, MHOTOKPATHO YCHJIUBAs UX 3BYK.

JononHurenbHass uHpopmanusi: Bo3aeiictBue mHppa3Byka Ha 4YenoBeka. VH]pa3BykoBbie
BOJIHBI BO3HHMKAIOT BO BpeMsi PabOTHl HEKOTOPBIX MEXaHH3MOB, IPH B3pPhIBaX, 00BaIAaX, MOIIHBIX
IOpbIBaX BETpa, BO BpEMs LITOpMa, 3emieTpsceHus U T. I. MH@pa3Byk oueHb omaceH ais
JKUBOTHBIX M YEJOBEKAa: OH MOXET BBbI3BaTh CHMIITOMBI MOPCKOW OOJI€3HM, TOJOBOKDPYKEHUE,
MOTEPI0 3pEHUsI, OBITh MPUUYNHOW TOBBIIIEHHOW arpecCUBHOCTH. [Ipu MIUTENHHOM BO3JEHCTBUU
MHTEHCUBHOE HH(Pa3BYKOBOE H3IyY€HHE MOXKET IMPUBECTH K OCTaHOBKe cepiua. [Ipu stom
YEJIOBEK JaKe HEe TMOHHWMAET, YTO MPOUCXOJUT, BEAh OH HEe CchbluT uHGpa3Byk. NHpazByk
MIPEKPACHO PACIPOCTpaHseTcs B MJIOTHOM MOPCKON BOJE, HE PACCEMBAETCS U YXOJAUT Ha OoJblIne
paccrosinusa. C moMoIibio HH(PPa3BYKOB CTaJa KHTOB MOTYT OOIIAThCS 32 COTHU KUJIOMETPOB.
JonosnutenbHasa uHpopmanusa: 3BYyK B BOEHHOM jiejie. 3BYK Ha MPOTSHKEHUM MHOTHX BEKOB
paccmarpuBajcsl Kak THopaxawmomuid (akrop opyxkus pasnuyHoro pogja. Jloxtop Puuapa
Bamnaymek, KOTOpbIil TpyawiIcsi B MHCTUTYTE aKyCTUKM B Tupoiie, co3mail ¢ TpYIIoW KoJuier
3BYKOBOW W3JIydarellb, CIIOCOOHBIA BBI3BIBATH KOHTY3WIO WIJIM CMEPTh TpPH TOMOIIUA 3BYKa.
PaboTaromuii mpoToTun mnymku mosBwics B 1944 romy. Wsnydarens muamerpom 3250 mwm
CHAOXKaJICS MHYKEKTOPOM, KOTOPBIM ObLT OCHAIIEH CUCTEMOM 3akuranus. B kamepy cropanus (eciu
OBITH TOUHBIM, BO B3PBIBHYIO KaMepy, T.K. IIPOIIECC CrOPaHUsl MPOUCXOIUII MTHOBEHHO) M0aBajach
CMECh KHCIOpoJa W MeTaHa. Yepe3 paBHbIE NMPOMEXKYTKH BPEMEHU CMECh BOCILIAMEHSJIACh U
B3pBIBAJIaCh, YTO MPUBOAUIO K HEIPEPHIBHOMY M3IYUYCHHUIO 3ByKa ¢ AuamnazoHoMm oT 20 go 60 I'n u
rpomkocThio Bbilie 190 nb Ha paccrosaun 60 M. Ceroansa cnennoapasaeiaeHus pa3IndHbIX CTPaH
MHpa, KaK OCHOBHOU BapHaHT 3BYKOBOI'O HEJIETAJIbHOIO BOOPYKEHHUsS, TPUMEHSAIOT CBETOLIYMOBBIE
rpaHaThl ¥ MOIIHBIE W3Ty4yaTelu 3ByKa Ha aBTOMOOWIAX. OCHOBHBIM MOPAXKAIOUIUM (HaKTOpPOM
3TOTO OPYXKHSI SIBJSIETCS 3BYK, B 3aBUCHMOCTH OT PAcCTOSIHUA B pajlyce MopakeHus Ooempuraca
(15 — 20 M) B MOMEHT B3phIBa co3jgaercs 3BykoBoe maBiieHue oT 160 mo 180 ab. 3BykoBoe
naieHue cBbie 140-145 nb cmocoOHO MPUBOAMT K pa3pbiBy OapabaHHOMN MEPETOHKH.

1. Bonpocuwi:

1. Tlotomy npu BeICTpENC U3 PY>Kbs CIIBIIICH 3BYK?

[Tpu moneTe 6OMBIIMHCTBO HACEKOMBIX M3AIOT 3BYK. UeM OH BBI3BIBACTCS?
VY xomapa uiv mmessi KpbUTBIIIKH KOJIEOTIOTCS ¢ O0JIbIIeH 4acTOTON?

Uro ycnpimanu ObI MBI, YAAISISCh OT OPKECTPA CO CKOPOCTHIO 3ByKa?

ok wn

BricoTa 3Byka HMPKYJISPHOW MBI TOHMKACTCSA, KOTJAa K THJIE MPHUKHAMAIOT

nocky. [louemy?

6. IlouyeMy MBI HE CIBIIIMM TPOXOTa MOIIHCHUIINX B3PBHIBOB, MPOMCXOIAIINX Ha
Connue?

7. Korpma rpeI3emib CyXapuKH, TO, KaXETCs, YTO IMPOW3BOAMIINL TPOMKHI 3BYK.
[Touemy?

8. KpymHblii J0XIb MOKHO OTIIMYHTH OT MEJIKOTO IO 3BYKY, BOSHHKAIOIMIEMY IPH

yaapax Kamneiab o Kpeiry. Ha uéM ocHOBaHa Takast BO3MOKHOCTH?
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9. Korma Boak NTUYbEW CTaW COBEPIIAET MaX KPbUIOM BHH3, TO MO3aaU HETO
oOpasyetcst Bocxomsuias cTpys. IITHIBI 3aAHMX TOPSAIKOB, KaK MPaBUIIO,
MoJiofiple U Oosee ciialdble, UCIOJB3YIOT 3TY CTPYIO, KaK Obl BBITAJKUBAIOLIYIO UX
Briepén. [Touemy oOpasyercst Bocxodias CTpys?

10. I'myxue yacTo TaHIYIOT oA My3bIKy. Kak um 310 ynaercs?

11. [loyemy BBI30B COTOBOrO TeliepoHA B BUOPOPEIKUME OKA3bIBACTCS 3a4acTyIO

AO0CTATOYHO I'POMKHUM M CJIBIIICH HAa 3HAYUTCIbHOM YI[aJ'ICHI/II/I?

V.

1. IlnactukoByto OYTHUIKY 00BEMOM 2 JI JI0BEPXY HANOJHWINA BOJOM M “HEYasHHO YpOHWIM Ha
1oJ1 ¢ BBICOTHI | M. Ha Kakyro MakCHUMalIbHYIO BBICOTY B3JIETUT CTpYs Opbi3r u mouemy? C kakou
MaKCHMaJIbHOM BBICOTHI JIOJIKHA YIAacTh OyThUIKA, YTOOBI pa3opBaTbes?

2. TIpemtokuTe MPOEKT IBUraTeIsl, UCTIOIB3YIOIIETO SHEPTHIO MaIAFONIUX Karlelb.

3. Obvscuume npumemsi:

o Eciu mecHst cBepUKa pexkeT YIIH - K JOKIO.

e Ecnum B moJie qanexo pa3aaercs rojioc, To OyaeT J0%KIb.

e BeprukanbHas CcTpys BOJbBI TaJaeT Ha TOPU3OHTAIBHYH IMOBEPXHOCTh. Ha HekoTopom
pacCTOSHUM OT TOYKHM TIaJCHUS BO3HHMKACT «BOJHBIA rpedeHb». Mccnmenmyite U 0O0BSICHUTE
SIBJICHUE.

Kaxoe 3nauenue umerom no ommuouwienuio K yxy pasiuyHvle
MOHA MY3bIKU, MaKoe OJisl 21a3a UMEeIOm Ppa3iuiHbvle Yeemd.
Jleonapo Oiinep
Vpox 32/2. CBOUCTBA 3BYKOBBIX BOJIH

Yro 001ero y jeryueil MbllM 4 aeabduna?
L[EJIb YPOKA: Pa3BuTh NpeacTaBlICHUS yYallUuXCsS O 3BYKOBBIX BOJIHaX, 0000ITUTH
TEM CaMbIM 3HAHUS O BOJIHOBBIX SIBJICHMSIX.
TUII YPOKA: xoMOMHUPOBAaHHBIH.
OBOPY][OBAHHUE: renepatop 3BYKOBOW, I'POMKOTOBOPUTENb 2 IIT., aMIEPMETP
JEMOHCTPAIMOHHBIN, MUKPO(DOH, 3KpaHbl MeTasunueckue oT [ICP.
1IJIAH YPOKA:

BerynurensHas yacthb
Onpoc

OObscHeHue
JlaGopartopnas pabota
3akpenieHue

3agaHue Ha IOM

I1. Onpoc ¢pynoamenmanvuwiii: 1. 3ByKoBbIie BOJHBIL. 2. 'pOMKOCTH M BBICOTA 3BYKA.

oM E

3aoauu:

1. IlepBoIii packaT rpoma HaOMIOgaeTCS 4Yepe3 BpeMms T = 12 ¢ mociie BCHBIIIKH
MotHnH. Ha kakom paccTossHUM OT HaOIr01aTeNsl BOZHUKIIA MOJTHHS ?

2. Camble HU3KHE W BBICOKHE 3BYKH, BOCIIPHHIMAEMbIC YEIIOBEKOM, paBHBI 16 I'1 u
20 000 I'r. YeMy paBHBI COOTBETCTBYIOIIME UM JJIMHBI BOJIH?
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Bonpocwi:

1.

© o N

10.
11.

Ecnu noaka mnbiBeT HaBcTpedy Oeryiieid BoJHE, TO BOJHBI ObIOT O (POPIITEBEHD
yaile, 4YeM, €clid OHa IJIbIBET B 00paTHOM HampasiieHuu. [louemy?

[Touemy 3Byk noaydaercsa 0osiee TPOMKHUM, €CJIM CTy4aTh HE B CTEHY, a B IBEPb?
Uepe3z KakAyl CEKYHIYy IPOMCXOOWT OAWH yaap Koisiokona. Ha kakoe
pPacCTOsIHME HYKHO OTONTH OT HEro, 4ToObl BUJUMBIE W CIBIIIHMMbBIE YJIaphl
coBrajganu’?

[louemy 3ByK, BO30YyKJaeMblil CTpyel BOABI B HEHMCIPABHOM KpPaHE, CIBIIIEH BO
BCEX KBapTUPAX, CBA3AHHBIX OAHUM BOJONPOBOJIHBIM CTOSKOM?

Ecnu nenanbio ocBOOOAUTH CTPYHBI POSIIS M TPOMKO MPOINETh HECKOJIBKO HOT, TO
MOKHO yCbIIaTh "OTKIUKU". Kak 3TO 00BACHUTH?

[Touemy OT B3pbIBa B O€3BO3YIIHOM KOCMHUYECKOM MTPOCTPAHCTBE MAJIO TOJIKY?
[IpuBeauTe npuMepbl TPOMKHUX U TUXUX 3BYKOB.

[IpuBenute npuMepsl BBICOKMX U HU3KUX 3BYKOB.

[Iym KpbUTbEB rosTyOei, TOX0XKHUI Ha arIOAMCMEHTBI, - PE3YJIbTAT MPEBPALLICHUS
3allaC€HHOM XMMHUYECKOM HEPTruM (KOpM) B KHHETHUYECKYIO DHEPIHUIO, a 3aTEM B
3ByKOBYI0. Tak 1u 3107

[Touemy HEMOIHBINA YAWHHHUK «IITYMHT?

Ecnu ynaputh MOJOTKOM MO OZHOMY KOHILY JJIMHOM METaNIMYeCKO TpyObl, TO
CTOSIIUM Y IPYTOro KOHIA YCIBIIIUT ABOMHON yaap. [Touemy?

I1l. CpoiicTBa 3ByKa:

1.

6.
7.

OTpaxeHue 3ByKOBBIX BOJIH (JIEMOHCTpaIus). IXo.
B 3amke Bynctok, B AHIUIMH, 3XO OTYETJIMBO MOBTOpsieT 17 ciloroB, a B 3aMKe
03 MusiaHa rpoOMKO CKa3aHHOE CJIOBO MOBTopsieTcs axoM 30 pas.

. [IpesioMyieHne 3BYKOBBIX BOJIH. [loueMy He CIHBIIIHBI 3BYKH, BO30Yy)KIaeMble

oburarensMu ToABogHOro mupa? OjHAaKo €clid ONMyCTUTh B BOJY BECIO U
NPWIOKUTh K HEMY YXO, TO 3TH 3BYKH MOKHO YCJIbIIIATb.

. CTosiuue 3ByKOBbI€ BOJIHBI (IEMOHCTpAIIUs).
. UuTepdepeHuusi 3BYKOBBIX BOJIH (JEMOHCTpallds C JIByMs JIWHAMUKaAMHM Ha

gacrotax 1000 - 1500 I'm).

. Audpakuus 3ByKOBBIX BOJH (neMoHcTpauus Ha udactore 2000 I'm). Ilouemy

JBEpPb, JHIIb YYyThb MPUOTKPHITas B IIYMHBIM KOPHAOP, NPAKTUYECKU HE
YMEHbIIIAET 1rymMa?

He3aBucumocTs pacnpocTpaHeHHUs 3BYKOBBIX BOJIH.

3BYKOBO# pe30HAHC (JEMOHCTpAIKs CO 3BYKOBBIM I'€HEPATOPOM U KAMEPTOHOM ).

UTto e Takoe pe30oHaHC? DTO JAOBOJBHO JIETKO MOHSATh, BCHOMHMB O Kauensx. [[ockosibKy kauenwu,

HC

4YTO HHOC, KaK MAasATHUK, WU HUMCKOT YCTKO ONPCACICHHYH 4YaCTOTy, TO, CCJIM Bbl TOYHO

pacCcuuTacTe BpEMsl CBOUX TOJTYKOB, CHMHXPOHU3UPYIA HUX C YacTOTOM Ka4dcJii, COBCEM HCCHJIbHBIC
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JIOTIOTHUTEIbHBIC TOJNMKKA OYAYT OKa3bIBaTh 3HAYUTENBHBIN J(PQPEKT Ha aMIUTUTYIy KadaHHS

Kayelei.

JonosHuTtenbHas nH(OPMALHA 0 3BYKe:

o HaBepHoe, KaX/IpIii U3 HAC XOTS Obl OAHAX/IBI MPUKIIAABIBAN PAKYIIKY K YXy M CJBIIIAT B HEU
mryM Mopsi. OJTHaKO TOT IIIyM — 3TO BOBCE HE MOpE, a 3BYK TOKa KPOBH B BAIlIUX COOCTBEHHBIX
cocypax.

e MpbI MOXEM CIBIIIATE KOCTSIMU. Tak MPOUCXOIUT MOTOMY, YTO 3BYK — O3TO BOJIHA, KOTOpas
MOXET PachpoCTpaHsATbCA M B TBepaou cpene. Ilo TakoMy mpuHIuUIly, Hanmpumep, paboTaroT
HAyYIIHUKU ¢ KOCTHOM MPOBOJUMOCTHIO 3BYKA.

e MHOrUM JIOJSIM HE HPABUTCS 3BYK COOCTBEHHOTO IOJIOCA HA 3aMKCIX, @ MHOT/Ia OHU €T0 JaKe HE
y3HatoT. Jleqo B TOM, 4YTO, KOT/Ia MBI CIBIIIAM ce€0s B JKH3HH, MBI YJIaBIMBAcM 3BYK
COOCTBEHHOTO T0JIOCa €Ie M Yepe3 TKaHW T'OJIOBHI, a BOT KOTJa CIyIIaeM 3allhch — TYT yXKe
BOCTIPUSITHE UJET TOJIBKO IIPH MIOMOIIH yXa.

e I'poM u MoONHMS Bcerga MMEIOT WHTEPBAJ, MIOTOMY YTO CKOPOCTh 3ByKa HI)XE CKOPOCTH CBETa
MOYTH B MWJUIMOH pa3. f mo0ii0 IMIYyTKY MpO TO, YTO COBET, JAHHBIM POJUTENSIMU B JIETCTBE,
JTOXOJMT JI0 HAC TOJBKO K TPUIIATH TOJaM, TIOTOMY YTO CKOPOCThH 3ByKa MaJa.

e BiaxHoCTh BIUsAET HA CIBIIIUMOCTh. UeM MEHBIIE BJIaru COJCPKHUTCS B BO3JAyXe, TEM JIeTue
pacmpocTpaHsieTcsl 3BYKOBas BOJHA, BEJIb Ha €€ IyTH OKa3bIBaeTCs MeEHbIne momex. Ha
KOJIMYECTBO BJIaTU B BO3/IyXE BIMSIET TEMIIEpATypa, IMOATOMY MOKHO CMEJIO 3asIBUTh, UTO 3UMOMU
CIBIIITAMOCTB JIy4Ille, TOTOMY YTO BO3JIYX CYIIIE.

e 3BYyKOBas BOJHA yMEET OTPakaThCsl OT MPEMSATCTBUM, KOTOPhIE OHA BCTPEUYAET HA CBOEM MYTH,
WHOT/Ia JaXe HECKOJBbKO pa3, BO3Bpallasch K HUM. JTO Ha3blBaeTcs 7XOM. B ropax ero
MTOPOXKIAET 3BYK, OTPAKEHHBIA OT CKaJl, B JIECY — OT CTBOJIOB JIEPEBHEB, B BaIllel COOCTBEHHOM
KBapTUpE, €CIIM BBIHECTH M3 Hee BCIO Melenb, — OT cTeH. [lo mpuHuumy sxa pabortaer
IPOMKOTOBOPHUTENH: OTPa’KaeT 3BYKOBYIO BOJIHY OT CBOMX CTEHOK M KOHLIEHTPUPYET €€, T0ATOMY
3BYK MOJY4aeTCsl MOIIHEE U MOXKET PacCIpOCTPAHATHCS HA OOJIbIINE PACCTOSIHUSL.

JonoanurtenbHast nHgopmauus. B3pbiBHas BojHA — 3TO ynapHasl BOJHA, BbI3BaHHAS B3PBIBOM.

Ecnu n30pITOUHOE NaBiieHHe BO B3PBIBHOW BoJiHE Oosbmie 0,1 aT™M, TO OHa MPOW3BOIUT CHUJIBHBIC

paspyiienus, ecim u30bpITouHOe naBienue Oosbmie 0,01 atMm, TO BoJHA MPOU3BOIUT HEOOJBIINE

MOBPEeXJICHUS (pa3pyllleHHe OKOHHBIX cTekoid). [louemy BHONb HampaBlieHHs BETpa B3pbIBHAA

BOJIHA MTPOU3BOJIUT OOJIBILINE pa3pylIeHUs?

IV. JlabopaTopnas padora Ne 18: «IIpocreiimmii TesedoH U3 CTAKAHYHKOB ».
Oo6opynoBanue: 1Ba MJIACTMACCOBBIX MJIM OYMAKHBIX CTAKAHYNKA, TOHKUH LIHYP.

V. 3aoauu:
1. OnpenenuTs JUIMHY 3BYKOBOM BOJHBI B BOJIe, T'€HEPUPYEMOM HMCTOUYHHKOM

Kosebanwuii ¢ yactoroit v =200 ', ecam ckopocTh 3ByKa B Bojie ¢ =1450 m/c.
2. YIbTpa3ByKOBOM CHUTHAJ, TIOCIAHHBIN KOpabieM BEPTHUKAIHLHO BHHU3, BO3BPATHIICS

gyepes 8 ¢. Onpenenure rryouny mopsi. CkopocTs 3Byka B Boze 1450 m/c.

3. CranpHyr0 AeTainb MPOBEPSIOT YJIbTPa3BYKOBBIM Je(hEKTOCKONOM, padOTaloIUM Ha 4yacToTe 1
MTI'u. OtpakeHHBIH OT Je(eKTa CUTHA BO3BPATHIICS Ha MOBEPXHOCTh JETANHU 4Yepe3 § MKC
nocne nocbutku. Ha kakoi rimyOuHe HaxoauTcs nedeKT, eciau IIrHa YIbTPa3BYKOBOUM BOJHBI B
cranu 5 MmMm?

Bonpocwi:

1. MoxHO i1 yCHbIlIaTh CBOU roioc u3gaieka?

2. Tlouemy B KOMHaTe OOBIYHBIX pa3MEPOB HE ObIBACT 3Xa?

3. MH3BecTHO, 4TO EpeBO MPOBOIUT 3BYK JIydIle, 4eM BO3ayX. OTUETO K€ pa3roBop,
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10.
11.

.KOF}Ia K HOXKC OAHOI'O H3 ABYX HACTPOCHHBIX B PC30HAHC KaMCPTOHOB

N L 5

b w

o

~

10.
11.

12.

13.

14.

MIPOUCXOJAIINNA B COCETHEN KOMHATE, 3arilylIaeTcs, KOrJa JEepeBsiHHAsA ABEPb B
9Ty KOMHATy 3aKpbITa?

MoiHble BeTpa IMKIOHA MOPOXAAOT HH(PPa3BYyK, KOTOPBIM  MOXKHO
3a(UKCUPOBAThH HA PACCTOSTHUM HECKOJIBKUX ThICAY KHJIOMETPOB. [louemy?
[Touemy BaTa 3armyuiaeT 3ByK?

[louemy 3ByuuT CKpHUnka?

Ilouemy 3ByK KamMepTOHAa CTAHOBUTCS I'POMYE, €CJIM €ro HOXKKY IPUIIOKHUTH K
ITOBEPXHOCTH CTOJIA?

KaxoB npunuun pabotsl cnuyevHoro tenedoHa?

N3BecTHO, UTO 3MEHM HE MMEKT BHYTPEHHEro yxa. Kak e OHM BOCIIPUHUMAIOT
3BYKOBBIE KOJieOaHust?

Kax meny3sl y3HaIOT 0 MPUOIMKEHUU IITOpMa?

[Touemy B jieCy HOBOJIBHO TPYAHO ONPEAEIUTh, OTKY/1a UAET 3BYK?

NPHUKPENIIA KYCOYeK BOCKa, KaMEPTOHBI OKa3alWCh paccTpoeHbl. Kak 3T1o
o0bBsACHIETCA?

. 3aueM HaM JiBa yxa?

Brusier 1 kommyecTBO BOMIBI B OOKaJIe HAa W3/1aBaeMbIil KM 3BYK?
I'urapuct mepeOupaeT CTPyHBI W OTIYyCKAaeT HX, IMOCIAE YEero Kaxkzaas CTpyHa CBOOOIHO
KOJICOJIETCSI W 3BYYHUT Ha CBOEHW 4YacTOTe. A BOT CKpHUIIa4 TMOCTOSIHHO BEIET CMBIYKOM TIO
CTpYHE, KaK ke OHa Torja Kojebmercs?
Uewm cunpHEe BeTep, TeM O0JIbIle BOIHBL. Tak i 3T0?
H3rotoBbTe MOJIENH pynopa (3ByKOCHUMATEIIS ), MPOJIEMOHCTPUPYHUTE €ro paboTy U OOBSICHUTE
MIPUHIIATI JCHCTBHUSL.
XBOWHBIN W JIMCTBEHHBIH JIeca ITyMAT HEOIMHAKOBO. UeM 3TO MOKHO OOBSCHUTH?
MOoHO 71 TIOATBEPANTH WM OTBEPTrHYTH MPEATOJIOKEHUE, YTO TTAyTHHA - CIIYXOBOM armapar
MaykoB?
MO>KHO 11 BEIYHCIIUTH MacCy MOHETHI 110 3BYKY €€ mafacHus?
Kak nokazate He MOIB3yACh MPUOOpPAaMHU, YTO CKOPOCTh TAalOYKa YBEIUYUBACTCS B IpOIECCEe
MMaJICHHS, OTITYCKasl TallO4YeK C Pa3HOM BBHICOTHI?
Ecau MBI csimeM niepen IMHAMUKOM, 3BydaluM Ha dactoTe 19 ', u ycTaHOBUM T'POMKOCTD Ha
120 nb, Mb1 HUYero He ycubimuM. Ho 3BykoBbIe BOJIHEI M BUOpaIlMy BIUSIOT HA Hac. U depe3
HEKOTOPOE BpEeMsI Bbl HAYHETE HCIBITHIBATH Pa3HbIC BUJCHUS W yBUAWTE (paHTOMBL [leno B
ToM, uyTo 19 I'l1 - 3TO pe3oHaHCHAas YacToTa /Ui Hamlero ria3Horo sonoka. [lonpoobyiire.
['ne nyumie Bcero ycTaHOBUTH KOJIOHKU?
Ecnu B yamiky ¢ BoJ10oi OJJHOBPEMEHHO YJIApUTh ABYMS CTOJIOBBIMHU JIO)KKaAMHU Ha PACCTOSHUH
5-10 cm apyr ot apyra, To oOpasyercs "BonHa-youiina". Kak sto nonumars?
CrexisiHHAs TapMOHHMKA - TOHKas CTEKJISTHHAs dYallla, KOTopas HacTpauBaeTcs J00aBlICHHEM
B HEe HYXHOTO KOJM4yecTBa BOJbl. Yama u3gaeT MY3bIKaJIbHBIA 3BYK TMpU MPOBEIACHHUU
CMOYEHHBIM MajblleM 1o ee 0001Ky. [IpoBeprTe 3TO.
Ecnu TpaBHHKY pacmolioKHTh TOPH3OHTaIbHO (pedpoM KO PTy) U MOAYTh, TO TpPaBUHKA
«3anoet». [louemy? OT yero 3aBUCUT BBICOTA 3ByKa U TPOMKOCTb 3BYyKa?
[Ipennoxure cmocoObl U3MEPEHUsT CKOPOCTH 3BYKA.
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15.

16.

17.

18.

[Ipemosxxure GoJbIIe pa3IMYHBIX CIIOCOOOB JJISi M3MEPEHUS YacTOTHl KOJICOAHUH KPBLIbEB
Komapa.
K cepeOpsiHO# niH MEbXHOPOBOM JIOKKE MPUBS3BIBAIOT HUTH, KOHIIBI KOTOPOM BKJIABIBAIOT B
ymi. Eclii T0KKy 3aCTaBUTh KadaThCsl, M PUTOM TaK, YTOOBI OHA yIapsuiach O Kpail cToja, To
nepenava 3Byka B MOMEHT yaapa OyAeT J0 TOro CHIIBHOM, YTO HaOIIOAaTeto KakeTcs, OyATo
OH CIJIBIIIMAT TUTBIBYIIUH 3BYK OpraHa. BOJBIIMHCTBO METALUTMYCCKUX MPEIMETOB 3BYYaT IMPH
KOPOTKHX yJapax 10 HUM YeM-HUOYIb TBEPIBIM.
«CeBIIHii» TOJOC OTIIMYACTCSI OT OOBIYHOTO ToJIOCa MO TPEM XapaKTePUCTHKAM: OH HU3KHIA,
xpuruiblii U Tuxuil. [louemy?
Ecimm BBl mojayere OKOJO OTBEPCTHS KIIOYA, ITOJTYYUTCS 3BYK OIPEAEICHHOW YaCTOTHI
[TonpoOyiiTe OLEHUTH 3Ty YacTOTY.

Cmompro na 6ooonad 8 copax Jhywano.

3a cu3zoii dviMKOI0 80anU 20pum 3axkam,

Iy Ha 2opHble xpebmul, Ha 6000NaAo.

Jlemum o ¢ 001aUHBIX 8bICOM CK8O3b 20PHbIIL JleC —

U xaoscemcs: mo Mneunwvui Ilyms ynan ¢ nebec.

JIu o (nep. A. 'umosuua)

BricTaBKa-KOHKYpPC pUCYHKOB: «DHU3NYECKUE SIBJIICHUS T1a3aMU JETEN».

IMPUMEPHBIE TEMbI KYPCOBBIX PABOT INMPUMEPHBIE TEMbI PEOEPATOB
1. Kak poxnarorcs 3Byku? 1. Mexanusm o00pa3oBaHusi BOJH Ha
2. Kak MBI BOCTIpUHIMAaeM 3BYKH? IIOBEPXHOCTH BOJIBI.
3. OxpanHas curHamu3anuss Ha wH)pakpacHbIX | 2.  MOXHO JIM YBHIETh 3BYK?
CBETOJINO/IAX. 3. YauBuUTENbHOE 3XO.
4. ConHeyHas TeIJIOBasi CTAHLMUS. 4. Myxckue, >KEHCKHE, JIeTCKHE TIoJoca:
5. dusuka B npyay. KaK U [M0YeMY OHU OTIMYAIOTCA.
6. Ilouemy Ha 3akare coJsiHIe Kaxercs Oosee | 5. Kak moer ckpumka?
KpacHBIM, Y€M IpU Bocxoae? 6. CpenmctBa 3ammTBl OT IIYMOB B
7. 3BYKHU B *U3HU YEJIOBEKa. MeErarnoJjmcax.
8. Ilpumenenue uH@pa- 1 yIbTPa3ByKOB B TEXHUKE. | /. YIbTpa3ByKOBas KaBUTAIUS.
9. BuOpanuu u yMbl, UX BIUsSHUE Ha opranu3mbl. | 8.  IlpuMeHeHue ynbTpa3Byka B TEXHHUKE.
10.My3bIKaJIbHBIE HMHCTPYMEHTHI Kak ucTouHukH | 9. OOpazoBanue nH(ppa3Byka B OKEaHe.
3BYKOBBIX BOJIH. 10. U3 yero u Kak mayKku IUIETYT CBOU CeTU?
11.0O1Kyna B3sIMCh aTOMBI? 11. Kakas tremmnepaTypa y MOJHHH?
12.Yto Takoe TemioBas cMepTh? 12. Tlouemy BONHM3M SKBaTOpa J>XKHUBOTHBIC
13.1Tayruna — cayxoBOM anmapaT HayKoB. yaie 60see TEMHOTO 11BeTa?

Ipouzownu om obesvsan! bBoosce moii, 6y0em Hadesmvbcs, Umo 3mo Henpasoa,
a ecau npasoa, byoem MoauUmsbcs, 4moowvl 3Mo He CMAL0 WUUPOKO U3BECHIHO.

CJZOGCZ, npunucsleaemvle oiCeHe enuckona BycmepCKozo, K020a el 00bACHUIU

0ap8UHOBCKYI0 MeopUIo 280II0YUU.

Ecnu uenogex ne nomepsan cnocobrocmu sincoamo
cuacmous - OH CcHacmiug. Omo u ecmv cuacmoe.
Usan bynun
Kpye mupozoanvs noooben nepcmmio
Anmas 6 omom nepcmue, 6€3 COMHEHUs, Mbl...

0. Xavism
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ITIOAbI O PU3UKE

MBI MOXKEM paccMaTpUBATh OT/ENIbHBIE JKUBBIE CYILIECTBA M YEJIOBEKa, KaK (PU3NYECKHE CUCTEMBI -
MEXaHMYECKUE, DJCKTpUYECKue, TerioBsle. KpoBp OEXHUT 1O cocydaM - 3TO MEXaHHKA.
DNEKTpUUYECKUE MMIIYJIbChl MPOXOASAT II0 HEPBHOW CHCTEME - 3TO 3JIEKTpUYecTBO. Temso
BBIJIEIISICTCS M IOKUJIAET HALIE TEJIO 3a CUET U3JIyYEHUs - 3TO HayKa O TEIIOTE.

MHorue u3 Hac 3HAIOT, YTO AUIEKTPUYECTBO PACIPOCTPAHSAETCS CO CKOpocThio cBeTa. Ho
MHTEPECOBAIMCH JIM BBl KOTAa-HUOYIh TeM, KaKk B (HU3UKE CHOPMHUPOBATIOCH JaHHOE NOHsATHE? B
1746 rony Xan-Antyan Housne pemmn n3meputh ckopocTh Toka. s atoro oH mocraBui 200
MOHaxoB B psAll, COCAUHWI UX NPOBOJAaMU U Jan paspsn. OH 3aMeTus1, YTO MOHAaXu JEPHYIHUCH
OJIHOBPEMEHHO, U HA OCHOBAHHWM CJeJlal BBIBOJ, YTO CKOpPOCTh TOKa Bbicoka. Ho cHauana oH
MpoJiejiall ATOT ONBIT Ha TBapjevnax. Homne ycranoBui cBoil anmapar B Bepcaie, B bosblioi
rajepee IBOpIa. 3aTeM Tyjaa npenpoBoauiau 148 reapaeiiiieB KOpoJisi U BEJIEIH UM BCEM B3SIThCS 3a
pyku. [lepBomy M mocienHeMy Jajld B PYKH MO METaUIMYECKOMY MPOBOAY, MOABEAECHHOMY K
npubopy Homne. Koraa Bce Obl10 roTOBO, HAaKOIIEHHBIN 3apsij moOexall 1o npoBojaM, U Bce 148
rBap/ieiIeB OJJHOBPEMEHHO NOIPBITHYIIN OT yaapa TOKOM. ONbIT HOBTOPUIIN C TPYNIIOIl MOHAXOB-
kapte3uanueB B [lapuxe — ux Homne BoicTpoms B 270-MeTPOBYIO 11€TIb, COEUHUB JAPYT C IPYroM
KyCKaMU KeJIe3HON MPoBOJIOKU. MoHaxu, moI00HO rBapAeiiiaM, OT TOKa TOXe MOANPBHITHYIN BCE
BMecCTe, KaK eciii Obl UCMOJIHAIN OaneTHoe na. «MX BOCKIMIaHUs MPO3ByYalll OJHOBPEMEHHO, —
numer Home, - XOTS WM MCXOAWIM M3 JBYX COTEH PTOB Cpazy». DTOT MOPA3UTENbHBIA OIBIT
MTO3BOJIMJI C/ENIaTh BBIBOA - 270 MeTpoB TOK npoberaeT MruoBeHHO! [ToHagoOucs erne BeK, YTOObI
Jlxeitme Kimepk MakcBemT yCTaHOBUIT: SJIEKTPUYECTBO PACTIPOCTPAHSIETCS] CO CKOPOCTHIO cBeTal

MN30BPETEHUE TEJIECKOITA

[Tpubop, momoraromuii BUAECTh Ha PACCTOSTHUH, TIOSIBIJICSI BCETO YETHIPE CTOJIETHS Ha3aa. DTo Oblia
rapa JIMH3 Pa3MEePoOM C KPYIJIoe IeUeHbE, JKECTKO YKPEIUICHHBIX BHYTpH TpyOku. B ceHTsiOpe 1608
rojia — KaK pa3 B pa3rap KOH(PIUKTa MEXTy KaTOJIMKAMU U TTPOTECTAHTAMH, H3BECTHOTO KaK
BoceMuaecsaTuneTHss BolHa, — MacTep, 3aHUMAIOIIUICS U3TOTOBJICHUEM OYKOB, XaHC Jlunmneprei
MpEeJCTaBUII 3TO YCTPOUCTBO npuHily Mopucy Haccayckomy, riiaBHOKOMaHAYIOIIEMY
BOOPYKCHHBIMH crilaMu OO0beAMHECHHBIX TpoBHHIMN HunepaanmoB. OTa TpyOka v Obliia IIEpBBIM
HACTOSIIUM, UCTOPUYECKU TTOATBEPIKACHHBIM TEJIECKOTIOM, XOTSI HMEETCSI MHOYKECTBO YIIOMUHAHUHT
1 0 0oJIee paHHUX T0J0OHBIX U300PETCHHSIX.

I'/IA3A - 3EPKAJIO AYLIN?

Ilouemy TpaBa 3eneHad? A nmouemy riasa 3eneHsle? TyT coBcem Apyras HCTOpPHs, IOTOMY 4TO
B HAaIllUX IJa3aX HET HUKAaKHUX 3€JEeHbIX IMUIMEHTOB, KakK, BIpoYeM, U roiayObix. EcTb TOJBKO
MEJIaHUH, KOPUYHEBbIM nurmeHt. Yem ero Oojblie B paayKHOH 00OJOYKe, TEM TEMHEe IJIa3a.
B 3eneHbIX ria3zax MeJlaHWHA OYEHb MaJlo, 3aTO BO BHEIIHEM CJIOE€ PalyKKH paclpeneiieH KeIThII
WIA CBETJIO-KOPUYHEBBIH MUIMEHT JjunodycuuH. OH B3aUMOJEHCTBYET C IOJIyObIM CBETOM,
KOTOPBII 00pa3zyercss mpu MPOXOXKJIEHUHM JTHEBHOI'O CBETa yepe3 POTOBMIly IJaza, W MOJIyyaeTcs
3enenbiil. Ho oTkyma romy6oit cBer B riazax? OH mnomyudaercs M3 O€l0Oro cBera, KOTOPBIH
paccenBacTCs Ha 4acTHIAX, Pa3MeEpbl KOTOPBIX MHOTO MEHBIIE [UIMH BOJIH COJHEYHOI'O CIEKTpa.
A Takux yacTull B poroBuiie MHOro. CuibHee BCEr0 pacCceUBAarOTCS CUHHE U (PHOJIETOBBIC JIYYH.
B pesynbrate nmomy4aercss rosy0oi 1BeT, Kak y Heba, KOTOPbI MpHU B3aUMOJIECHUCTBUU C HKEITHIM
Tuno(ycMHOM JlaeT 3esieHblid. McecnenoBarenn JaBHO BBISICHWIIM, YTO Yy OOJIBIIMHCTBA MasbIIei
0 Mepe HX pocTa Iya3a TeMHEIOT. [IpoucXomuT 3TO MOTOMY, 4YTO B pajyKHOW 00010YKe
HAKaIlJIMBAETCSl XOPOIIO H3BECTHBIM NUrMeHT MenaHuH. OH 3amumaer ot Connua. Ilostomy
TEMHbIE Tjaza OoJyiee YCTOWYMBBI K BO3JICWCTBUIO COJHEUHBIX Jiyyei, uyem cBerasle. U 310
0OBSICHSET, MOYEMY Y FOXKHBIX HApOJ0B, appUKAHIIEB HAIIpUMED, IJ1a3a 1o 0OJbIIEH YacTH Kaphe —
B HUX Oouiblle MesnaHuHA. ['OBOpPAT, UTO Tiaza — 3epkajio Qymu. Broepsbie 310 chopmyarpoBa
Mapk Tymmui Ilunepon. Ilo moBoxy aymu He 3HaKW, a BOT 4YTO TIJla3a — BHIUMOE HaM
IIPOJOJKEHUE MO3ra, €ro BBIXOJ Ha IOBEPXHOCTh Tejaa — I3TO TO4YHO. IlodToMy, 3arisasiBas
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B IJ1a3a, MbI MOTPYKaeMCsl B MO3T coOecelHHKa. BoT mouemy mo ria3aM Mbl MOKEM IPOYUTATH
HaCTPOCHUE, YyBCTBA, HAaMEpeHUs yenoseka. M MmHoro yero eme. M 316k JIOTMYHO IIPEAIIOIOKUTS,
YTO Yy JIIOJIEH C OJMHAKOBBIM I[BETOM TJIa3 JIOJDKHO OBITH YTO-TO OOIEe B XapaKTEPHBIX yYepTax
JIMYHOCTH, IIOCKOJIBKY Halla JMYHOCTh JKMBET B HameM Mo3ry. [lcuxonoru cuuraror, 4TO
CUHErja3ble JIOAU HAaCTOMYMBBI, CEHTUMEHTAJIbHBI, HO HaJMeHHbL. Ceporiasple yMHBI, HO
OECUyBCTBEHHBI, a 3€JICHOTJIa3ble — HEXXHBI, HO M3JIMIIHE NPUHIUNHAIGHEIL. Hampumep, ydeHsie
0OHaApPYX WK TeH, KOTOPBII UTPaeT BaXKHYIO POJIb B TUTMEHTAIIUH PAJY>KKA U — OJHOBPEMEHHO —
B TUIIE€ JINYHOCTH, MOTOMY YTO OH YYacTBYeT B Pa3BUTHUHM YacTH JOOHOH IOJHM MO3ra, KOTOpas
OTBEYAET 3a CONEPEKUBAHUE U CAMOKOHTPOJIb. [103TOMY MEKy XapakTepoM 4YeloBeKa U LIBET €ro
rJ1a3 JoJbKHA ObITh CcBs3b! XOTs MCCIIEJOBAaHUN B JAHHON 00JIaCTH BCE €I1le HEeA0CTaTOYHO, MOXKHO
CKa3aTh, YTO yTBepKIeHHE «l Ta3a — 3epkayio qymim» Bce 0oJiblie U 00JbIIe IpUoOpeTaeT cTaTyc
Hay4HOTO.

TETPAXPOMATHUYECKOE 3PEHUE

OpueHTHPOBATHCS TPH TIOMOIIIH 3PEHHS B KPACOYHOM aHTYPaXKe — PEIIUTENFHOE PEUMYIIECTBO U
540 MUIITTMOHOB JIET Ha3a][ y OOIIKX MPEIKOB BCEX MO3BOHOYHBIX TOSBIISIETCS TETPAXPOMATHUECKOE
3peHue. OTO CHOCOOHOCTh pa3iMyaTh YEThIpE 1IBETa — KpACHBIM, 3€J€HbI, CHHUN U
yIbTpaduoIeT, a TaK )K€ WMETh elle OJWH UYyBCTBUTENIBHBIA OpraH Ui YepHO- 6en0ro 3pEeHHS
B YCJIOBMSIX IIIIOXOM ocBemeHHocTH. K HecuacThro, 200 MUIUIMOHOB -
JeT HazaJ| IWHO3aBPHI CTAJIM JOMHHHUPYIOIIUM BHJIOM Ha CyIIe U
3aCTaBWIJIM BCEX MIICKOMTUTAIOIIUX MPSITATHCS B HOPAX U JIMCTBE, T/E
IJI0X0€ OcBelieHue. B pesynpraTe, MOYTH BCce Ha3zeMHbIE
MJICKOITUTAONNE YTPATHIIM BOCHPHUSATHE IIENBIX JIBYX IBETOB —
KpacHOT0 U yIbTpa(HOIETOBOTO.

Bbl  HuMKOrjga He 3ayMBIBaIUCh, Kak APKO-OPAHXKEBBIM  TUTD
WJIY JIEOTIapJl OXOTUTCS, CKPBIBASICh B 3€JIeHOU Tpase? Jjisi aHTuion
WU Apyroil JOOBIYM WIIM CAMUX TUTPOB, KOTOPHIE BHUJSAT TOJBKO
3CJICHBII M CHHHMU IIBETa, IOJIOCATHIH OPAHKEBBINM KaMy(hIsaK
CTaHOBUTCS 3ejeHo-uepHbIM. Okono 35 — 40 MWUIHOHOB JIeT
HazaJl 00e3bsIHbl BOCCTAHOBIWIIA ce0€ yTpaueHHbIN KPAacHbIN IBET. DTO ObUIO OYEHB MOJIE3HO, BEb
cnenble (GPYKTbl 4acTO KpacHble, ATO CHUTHAN Ui NTULl U HaceKoMbIX. [ITuiml He crpananu
OT IUHO3aBPOB, OHM HX TOPJAbIe MOTOMKHU, MO3TOMY COXPAaHWIM TETPaxpoMaTHUYECKOEe 3pEHUE.
CopBaThb (PpyKT KOT/Aa OH CO3pENl, HO PAHbIIE YEM €T0 CKIIIOIOT MTHUIbl — MUTATEIBHO U MPUSATHO.
Kpome TOro, OCHOBHBIM JIaKOMCTBOM JICONApAOB ObLIM MpUMAThl, H3-3a 4YEro HUrpa «Hauau
KOoTay OblLiia BakKHeHIIel 3aqaueit A1 BbDKUBAHUS HAaIIUX rnpeakoB. Korga oHu 3aMevanu jeomnapaa
B TpaBe, TO PaJOBAINCh, BEJb XUIIHUK HE CMOXKET HamacTb He3aMeTHO. BO3MOXKHO, MOATOMY HaM
ceifuac Tak HpaBUTCS cO3eplaTh KOIIaubu 0Opassbl.

3AYEM YEJIOBEKY BOJIOCHI HA I'OJIOBE?
JIbichIC MYXXYUHBI CHJIBHEC ITOTCIOT IIPU TEX KE TEMIICpATypax. BaBI/ITKI/I, KOTOPLBIC HE JIC)KAT POBHO,
MO3BOJISIFOT KOKC Ha I'OJIOBC JIYULIC AbIIIATh, ITPU 3TOM 3allullas OT COJIHLA. Ky,HpHBOMy YCJIOBCKY
MCHBIIC Tpe6yeTc;1 HUCIIApUTh BOABI [UIA OTBOAA TCEIJIa, YTO S3KOHOMHUT OHCPIrur0 U BOAY
B OpraHus3me. BO3MO)KHO, BBIOIIHUECS BOJIOCHI ITO3BOJIAIN IIPCAKAM J'IIOI[@ﬁ JOJIBIIC OBITh (1)I/ISI/I‘IGCKI/I
AKTHUBHBIMH, pa60TaTB HIIN IICPCABUTaTbCA B YCIIOBHUAX HC(I)I/ILII/ITE[ MMUTHEBOX BOJIBL.

TEJIO YEJIOBEKA B IU®PAX

Ha xaxnoro »kurens 3emum npuxomurcss mo ksagpary 140 merpoB x 140 merpoB oT Bcei
noBepxHocTu cymn. Croga BXOIUT U TOBEPXHOCTb AHTApKTHIbl, M IIyCTBIHH, M CEBEPHbIE
tepputopun. Ecnu 7,5 mupa. xurtenei 3emiin TeopeTHYECKH coOpaTh B OJHOM MeECT€, TO OHHU
yMmecTaTcs Ha kBaapaTe 3emiu 41,4xkMm x 41,4. kB. KM. DT0 OyeT «CIUTOMIHON TYASIINAN, JbIIIAIIANA
BO3JIyXOM KOBED U3 TEJI U TOJIOBY.
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Cpennuit yenoBek umeet poct 171 cm u Becut 66,6 kr. On coctout u3 206 kocreit u 230 cycTaBos,

nojiepxkuBaronux 500 OTIETbHBIX MBIIII], KOTOPBIE TOKPBITHI 5,5 M° KOXKHQ. BuyTpu Hamiero tena

uupkynupyer oxkosio 4,7 nurpa kposu. Ilpu cpenneit yactore 72 ynmapa B MUHYTY Ballle CEpJLE

nenaet 103680 cokparenuii B CyTku. 3a cyTkd BbI Aenaete 23340 BIoXoB.

Bam opranm3m COJEpKUT: U3BECTH — Ha BEIPO M3BECTKOBOUM MOOEINKH; )KUpa — HA CEMb KYCKOB

MBUIa; BOABI — Ha 45-TUTPOBBI  OOYOHOK; JKele3a — Ha OJUH  ISATHCAHTUMETPOBBIM

rBO3/1b; hochopa — Ha 2200 cIUEIHBIX TOJIOBOK.

Ber Tarkke mpomsBogutTe okosio 60 BT sHeprum — 3TOTO JMOCTaTOYHO JUISi PabOTBI OOBIYHOM

nomarnrHer Jsiammnouku. OMH KBaJpaTHBIA CAHTUMETP Ballle KOXXH COCTOUT MPUMEPHO U3 3

MHJUIMOHOB MeJbYyaiimx kiaeTok. Ha sToM HeOoabpmioM ydactke y Bac: 90 CaHTHMETpPOB

KPOBEHOCHBIX COCYZOB, OOECIIEUMBAIONIUX KJIETKU MHUTAHUEM; 2 pelenTopa, CIyXKalux s

OTIpeICIICHUsT X0joJda W 12 — s ompeneneHus Teruia; 15 calbHBIX JKele3, 00eCIeunBarOIMnX

MATKOCTb KOH; 25 pelenTopoB, MO3BOJIAIONIMX OIIyIIaTh NMpukocHOBeHHE; 100 MOTOBBIX Xkele3

TSt ynasneHus muiakoB; 200 HEPBHBIX OKOHYAHHM JIJIST PETUCTPAIIMU OOJIEBBIX ONTYIIEHUH.

Ha ronose y Bac mpubmusutensHo 120000 Bonoc; Gomnbmie (150000), eciu BOJOCHI CBETIIbIE,

menbiie (90000) — ecnmu peokre. OHM pacTyT 4yTh H0JIbIIE 19 4acOB B CYTKH, OCTaIbHOE BpeMs

npeObIBaloT B nokoe. Bosockl Ha Tene pactyt MeHsbliee Bpems (10 — 12 yacos B cytku). Ecin BB

MYX4HMHA, TO y Bac Ha mekax umeercs 25000 mieTMHOK, BBIPACTAIOIIMX 34 CYTKM Ha YETBEPTh

MIUIAMETPA, a 33 BCIO XKU3Hb — IPpUMEpPHO Ha 630 cMm.

Bama xpoBp TeueT 1Mo KpOBEHOCHBIM cocylam o0rmieil mpoTsokeHHOCThIo 160 000 kM, a 9TOOBI

MIPOWTH 1O BCEMY BallleMy Tely, el moTpedyeTcs 0Kojio MUHYTHI. ExkecexkyHmano 10 MIIH. KpacHBIX

KPOBSIHBIX KJIETOK BBIBOJUTCS €3 KPOBOOOpAIEHUs, YHHYTOXKAIOTCS U 3aMeHstorcs. Ha

MOJIKAJIOTpaMMa xupa npuxoautces 6osee 300 KM TOTOJTHUTETLHBIX KPOBEHOCHBIX COCYJIOB.

['maza mnoTpeOisitoT OKOJI0O YETBEPTH HEPBHOM HHEPrHUM BAIIer0 OPraHu3Ma, E€XEeJIHEBHO

peructpupys npumepHo 50000 u3obOpakeHud W TmepenaBas WX B MO3Tr. Bceskwii pas, korma Bbl

MOpraere, MpeKkpaniaeTe BU3yalbHOE BOCHPHUATHE OKPYKAKOUIEr0 MUPA HA TPU AECITHIX CEKYHIbI,

TakuM obpazoM, oT 11 mo 20% BpemeHH CBoero OOIPCTBOBAHWS BBl HE BUIUTE TOTO, YTO

MPOUCXOAUT BOKPYT. JlJIsi 4ieHOpa3neabHOM 3Bydallei peur oueHb BakHa auadparma, Omaromaps

KOTOPOM BO3MyX Ha rOJIOCOBBIE CBSI3KM TOJAETCS HE cpa3y Bech. Kornma Mbl pasroBapuBaeM, TO

nuadparma akKypaTHO JIBHXKETCS TO Tyla, TO CIOfa, W 3BYKH, BO-TIEPBbIX, BOSHUKAIOT MOPIUSMH,

a BO-BTOPBIX, OHH-TO TpoMYe, TO THIIE. MIaaeHIbl HECHOCOOHBI pa3NuyaTh CUTHAJIBI,

MOCTYMAKOIIKE OT Pa3HbIX OPraHoB YYBCTB, M BOCIHPUHUMAKOT MHUP Kak CBOEro poja

MICUXOIETTNYECKUN COI03 3BYKOB, IIBETOB U 3aI1aXO0B.

Kakune u3 dusznueckux (HakTopoB, OAHOMOMEHTHO BO3JICHCTBYIOIIME HA YEJIOBEKAa, OKa3bIBAIOT

HE3HAYMUTEJIbHOE BIUSHHUE HA €0 COCTOSIHUE?

1) 3emst IPUTATHBAET TEJIO YEJOBEKA M0 3aKOHY BCEMUPHOTO TATOTEHHMS,

2) Omopa aeiicTByeT Ha CTYITHH HOT YeJIOBEKA,;

3) llenTpoOexHas cuiia BRITAIKHBAET yeloBeka B KocMoc;

4) B KOCTSAX HABOASATCS MMbE303IEKTPUICCKUE TOKH;

5) Crarudeckoe 3JIeKTPHYECTBO COOMPACTCS HA KOXKE U BOJIOCAX;

6) XuMHYeCKHE peaKIUu POKIAIOT MY3bIPHKH Ta30B, KOTOPbHIC MEPEMEINAIOTCS M0 KPOBSIHOMY
pyciy;

7) WsnyueHue, KOHBEKIIUS M TEIJIOMPOBOIHOCTD;

8) Bcmbimku Ha CoHile;

9) MaruuTHOe moJie 3eMJIH BO3ICHCTBYET Ha HEPBHBIE KIIETKH.

10) Ectb uTO 106aBHUTH K 3TOMY CITUCKY?

IMACTEPU3ALUA

[Tactepusanus HampaBiieHa HAa TEPMUYECKOE YHHUYTOXKEHHME JKUBBIX (JOPM MHKPOOPraHHM3MOB B
MULIEBBIX MPOAYKTaxX, Temmneparypa Hukorzna He jpocturaer 100 °C. Kak npasuio, peub HIET O
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KpaTKOBPEMEHHOM U OJJHOKPAaTHOM HarpeBe KUIKUX MPOAYKTOB UM BeuiecTB 10 60 °C B TeueHue
60 munyt win npu temneparype 70-80 °C B Teuenue 30 MuHyT. A B Cilydae Tak Ha3bIBaeMOM
«MTHOBEHHOM MacTepU3aluy MIPOIYKT NOMEIIAIOT BCETO Ha HECKOJIBKO CEKYHJ B TemrepaTrypy 92-
98 °C. Ectp emé u Tak Ha3bpiBaemas yJabTpamacTepusallvs, MpU KOTOPOW HArpeB MPOIYyKTa
npoucxout Taku Bbime 100 °C u mmred Toke HECKOJIbKO cekyHJ. Ho 3To uckitoueHue us
IIpaBUJI, U OTHOCUTHCSA K HEMY HaJI0 UMEHHO KaK K UCKIIOUYEHHUIO.

DTO OTIAMYACT MACTEPU3ALUIO OT TUHAATU3AIMH, IPH KOTOPOH, HAIOMHIO, IPOUCXOAUT JPOOHOE
HarpeBaHue JKUAKOCTEN (Kak MpaBujo, B TeueHue | yaca) oT TpEX 10 MATH pa3 ¢ MPOMEKYTKAMU B
24 4. 3a 310 Bpems criopbl Oakrepuii, BbpkuBIIKe npu 100 °C, mpopacTaroT, U BIIIEALINE U3 HUX
BEreTaTUBHbIC KJIETKU OaKTepUil MOrubaroT MU MOCIEAYIOUIEM HarpeBaHUU.

AJBTEPHATUBHAS TOUKA 3PEHUSA HA YCTPOMCTBO MUPA

Yyoecnoe ycmpoticmeo Kocmoca U 2aApMOHUSL 8 HeM Mo2ym Obimb
00BACHEHbl TUULL MeM, YMO KOCMOC Dbl c030aH no niawny Bcesedyweco u
Bcemoeyweeco Cywecmea. Bom — moe nepgoe u nocneomee cnoso.
Hcaax Horomon
Ilocne moeo, kax mul y3uaem Boawo boea u nooduunsemcs eli, y Hac ecmb euje 0OHO
sadcHoe oeno: nocmuub Eco Myopocms, Mows u Munocepoue uz mex ceuoemenbcms,
umo senenvl 8 Eco denax. Iloznanue 3axono6 npupoowt - ecmov nozuanue boea.
Lrcetime coynw
Ilepsvlii enomok u3 cmaxkana ecmecmeeHHvIX HAYK Npespamum
8ac 6 ameucma, HO Ha OHe cmakaua eac xcoem boe.
Bepnep Kapn [etizenbepe
Oma enyboxas sIMOYUOHAIbHASL YOEeHCOEHHOCb 8 NPUCYMCMBUU BbLCULEl PA3YMHOU CUIbL, KOMOPAsL
packpvigaemcss 6 HenoOCMUNCUMOLL  8CeNeHHOU, gopmupyem Mmoe npedcmasieHue o boee.
Anvbepm Duinwumetin.

Mup CcTaHOBHTCA He Mpolle, a CJ0KHee, M 4YTO-TO [JO0JKHO €ro TOJKATh B 3TOM

HanpaBjeHur. YToObl Bce MbI CeroaHsi CyllecTBOBaJid, BcejieHHOiI Heo0XoauMo ObLIO

Pa3BUBATHCA HMEHHO TaK, KAK OHA U cAeaja. B KakoM-To cMbIc/ie Takoe pa3BUTHE COOBITHI

OBLII0 MpeAcKa3yeMo:

e BceneHnHas, MOSBUBIIMCH, B KOHIE HHQISAIMA B BHJE TOPSYETO, IUIOTHOTO COCTOSHUS,
HAITOJTHEHHOTO BEIIECTBOM M M3y4EeHUEM, CHIILHO PACHIUPHIIACh U OCTHLIA.

e CdopMupoBaIUCh TPOTOHBI U HEUTPOHBI, 3aTEM aTOMHBIE SPa, 3aTEM HEUTPaIbHBIC ATOMBI.

e MecTa MOBBINICHHON IUIOTHOCTH BBIPOCIH, MPHUBEIN K IOSBJICHHIO TUIOTHBIX MOJIEKYJISIPHBIX
00J1aKOB, U3 KOTOPBIX C(HOPMUPOBAIHUCH ITEPBHIC 3BE3IBI.

e DT 3BE3IBI COXIVIM CBOE TOIUIMBO, yMEPJIH, BBIBEIM TSDKEIBIC JJIEMEHTBHI OOpPaTHO BO
Bcenennyro, manu Hayano CIEQYIONIMM MOKOJEHUSM 3BE3J CO CIOKHBIMH MOJIEKYJIaMH U
KaMEHUCTHIMHU IJIAHETAMH BOKPYT HHX.

e U c TeueHueM BpPEMEHU CIIUSHHS, B3aMMOJCUCTBHUSA M MOCTOSHHOE (OPMHUPOBAHUE 3BE3] A0
MWJUTHAPBI IIAHCOB PAa3BUTHCS J>KU3HM BO BCEIEHHOW B KaXIOW TallaKTHKE pa3MepoM C
MieyHbIi IIyTh.

Ho niis Hamiero cymecTBOBAHMS JOJIKHO ObLIO NMPOM30MTH elé U HEKOTOpPoe KOJHYeCTBO

04YeHb MAJIOBEPOSITHBIX COOBLITHH (XOTS M BO3MOKHBIX).

e JlomKHBI OBUTH CYIIECTBOBATH (DyHIaMEHTaNIbHbIE KOHCTAHTHI U 3aKOHBI (DU3HUKH, YITPABJISIONINE
Bcenennoii. 3Be3pl ObI HE 3aKINIMCh, €CIM Obl HE 3aKOHBI TPAaBUTAIMU U TEPMOSICPHBIX
peaxIui, CyIecTBOBABIINE A0 ATOTO COOBITHS.

e V peruona 3B&31000pazoBanus, rae chopmupoBanock CoiHIle, J0bKHA ObLTa OBITH MpaBUIbHAS
UCTOpUS, YTOOBI B HEM TMOSBUJICS KAMEHHUCTHI MHUP JOCTATOYHOW MAacChl M Ha MPaBUIHLHOM
PaCcCTOSIHUU OT 3BE3/Ibl, YTOOBI OH MOT MO IeP>KMUBATh N3BECTHBIC HAM JKU3HEHHBIE MPOIIECCHI.
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Bopa, npakTudyecku eJMHCTBEHHAsI U3 BCEX BEIIECTB, 3aMep3asi, pacmupsercs. Eciau Obl Boga He
oOnagana Takol 0COOEHHOCTBIO, TO BOJOEMBI 3UMOM MpoMep3anu Obl 10 JHA, phIOBI HE MOTIIN
ObI IepeKUBATh 3UMY U, BEPOSITHO, HUKOTIa HE TIOSIBUIIUCH OBl JIIOMIH.

CeMeHa >KM3HU JI0JKHBI ObLIIM IMPUKUTHCS, U SBOJIIOLINA JOJDKHA ObliIa pa3BUBAThCSI IMEHHO TakK,
KaK pa3BUBAJIOCH, YTOOBI MOSBUIINCH BbI, C BAIlIUM TEJIOM, pa3yMOM U BaIllUM OCO3HAHUEM CEOsl.

Bawu mponwi - y 6ac noo nocamu. Kasicowlii yeuoum ce0t0 8 00aH#CHOe 8peMsl.
Jc. P. P. Toaxkun
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