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IMosicHUTEeIbHAS 3aIIMCKA

PaGouast mporpamMma cocrtaBiieHa Ha OCHOBE aBTOpcKod mporpammbl E.M.I'yrank, A.B. IlepemmnkuH u3 cOOpHHKa
"ITporpammsl Jutst 001Ie00pazoBaTeNbHbIX yupexaeHnid. Gusnka. Acrponomust. 7 — 11 k. / coct. B.A. Koposun, B.A. Opnos. —
M.: [ipoda, 2010.

[pu peanmzanmu paboyelt mporpaMMbl Ucrioib3yercs ydeOHnk «®Pusuka 8 kmacc» aBropoB Ileppimkuna A. B, I'yrauk E. M.,
BXOzsiMil B @eniepalbHbIN IepeueHb YIeOHUKOB, YTBEPKAeHHbIH MuHICcTEpCTBOM 00pazoBanus U Hayku PO.

CornacHo 6a3zucHOMY y4eOHOMY IIaHy paboyvasi mporpaMMa paccuuraHa Ha 68 yacoB B rop, 2 Jaca B HeJIeJIIo.
OcHoBHast opMma opraHu3anyy 00pa3oBaTEILHOrO MPoLEecca — KIIACCHO-ypOUHask CUCTEMA.

MecTo y4ebOHOro0 mpeaAMeTa B 00pa3oBaHUU

®du3uKa Kak Hayka BHOCHUT OCOOBIM BKIJIaJ B pPEIICHHE OOIMMX 3aJa4 00pa30BaHUs W BOCIHMTAHHS JTMYHOCTH,
MMOCKOJIBKY CHCTEMa 3HAHHWHA O SIBJICHHSX MPUPOJABI, O CBOMCTBAaX MPOCTPAHCTBA M BPEMCHH, BEIECTBA WM MO (OPMHUPYIOT
MHUPOBO33PCHUE IIKOJLHUKOB. M3ydeHne JaHHOTO Kypca JTOJHKHO CIIOCOOCTBOBATh PA3BUTHIO MBIIUICHHS YYAIIUXCS, TIOBBINIATh
HX HHTEpEC K MPEMETY, TOTOBHUTH K YIITYOJICHHOMY BOCIPHUATHIO MaTepHaja Ha CICAYIOIICH CTYIIEHH 00yJICHUS.

3HaHMe (QU3MYECKUX 3aKOHOB HEOOXOMMMO JUIsl M3YYCHHUS XUMHH, Owoioruu, (GU3WYecKoil reorpaduu,
Texnonoruu, OBX.

Ieau 1 3a1a4n U3yUeHHs YIeOHOr0 mpeaMeTa

OcHogHbIMU uenamu usy4eHus Kypca gblL?MKI/l 6 8 knacce asnaomcesi:

- 0CcB0eHUe 3HAHUI O TETUIOBBIX, NEKTPUIECKUX, MATHUTHBIX U CBETOBBIX SBJICHUAX, JEKTPOMArHUTHBIX BOJHAX; BEUYHHAX,
XapaKTepU3YIOLINX 3TU SBJICHUS; 3aKOHAX, KOTOPBIM OHU TOJUUHSIOTCS; METOAAaX HAyYHOI'O TTO3HAHUS IPUPOBI U
(bopMupoBaHe Ha 3TON OCHOBE NPENCTaBICHUN O (PU3NUECKOM KapTHHE MUPA;

* 0681a0eHIe YMeHUsIMY TIPOBOUTH HAOIIOACHHS PUPOIHBIX SIBIICHUH, OMMCHIBATH U 0000IIaTh Pe3y/IbTaThl HAOMIOICHHH,
HCIIONB30BATh IPOCTHIE U3MEPUTENbHbIE IIPUOOPHI U1 H3Y4eHHS (PU3NUECKUX SBJICHHUIT; NPEICTaBIATh Pe3yAbTaThl
HaOJIIOICHUH WJIM M3MEPEHUH C IOMOLIBIO TaOIHL, Tpa)KOB M BBIABIATH Ha 3TOI OCHOBE SMIIMPUYECKUE 3aBUCUMOCTH;
MIPUMEHATD MOJIydCHHbIE 3HaHUA [T O0BSACHEHUS pa3HOOOPa3HBIX IPHUPOAHBIX SBICHUH U MPOLIECCOB, IPUHIIMIIOB 1HCTBUS
B)KHEHIIMX TEXHUYECKUX YCTPOMCTB, I peleHus pU3NUEecKX 3a1ay;

+ paszeumue TO3HABATEIILHBIX MHTEPECOB, MHTEIIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH, CAMOCTOSITENBHOCTH B
NPUOOPETEHUH HOBBIX 3HAHHMH IPH PeIleHNH (U3MYECKUX 3a1a4 U BHITOTHEHNUH SKCIIEPUMEHTAJIbHBIX UCCIICIOBAHUH C
UCIIONB30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHI;

+ gocnumanue yOSKASHHOCTH B BO3MOXKHOCTH MO3HAHUS IIPUPOJIBL, B HEOOXOIMMOCTH Pa3yMHOI'O UCIIONb30BaHUS TOCTHKCHUH
HAayKH M TEXHOJIOTHH VIS JaJbHEHUIIEero pa3BUTHUS YEJIOBEYECKOr0 O0IIECTBA, YBaXKEHHS K TBOPLIAM HAYKH M TEXHUKH;
OTHOLIEHHS K (PU3UKE KaK K DJIEMEHTY 00I11e4eI0BEeUECKON KyIbTYpHI;

* IpUMeHeHUe NOJYYEeHHBIX SHAHUI U yMeHuti TS PEIIeHUs] IPAKTHYECKUX 3a1ay TOBCEAHEBHOM XKHU3HH, I 00ecIIeYeH s
0€30I1acHOCTH CBOEH JKM3HH, PAlMOHAIBHOTO IIPUPOAOIIONE30BaHHS M OXPaHBI OKPYKAFOLIEH Cpebl.

OcHo8HBIMU 3a0auamu usyueHus Kypca Qusuxu 8 8 kiacce A6A10McA:
- pasgumue MbluileHys yaamuxcs, GOpMUPOBaHUE YMEHHI CaMOCTOSTEIILHO npuoopemams i NPUMeHAMyb 3HAHUs, Ha0I00amb
U 00BACHAMb PUIUYECKUE ABTEHUSA,
- 061a0eHUe WKOAbHUKAMY 3HAHUAMY O IIHPOKUX BO3MOKHOCTSIX IPUMEHEHUS (PM3HMUECKHUX 3aKOHOB B IIPAKTUIECKOM
JEATEILHOCTH YETIOBEKA C LIENBI0 PEIIEHHUSI 9KOJIOTHIECKUX MPOOIIEM.

JIn4aHOCTHEIE, METAIPEAMETHBIE U IPEIMETHBIE PE3YILTATHI OCBOSHHS 00pa30BaTEILHOM IIPOrPaMMBI

Jluunocmuvimu pesyromamamu 06yyenus ghusuxe SBISIOTCS:

+c(hOPMHUPOBAHHOCTh O3HABATEIILHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydaluxcs;
+YO@XIECHHOCTh B BO3MOKHOCTH ITO3HAHUS MIPUPOABI, B HEOOXOIMMOCTH Pa3yMHOI'0 UCIIONB30BAHUS TOCTHKEHUH HAYKH U
TEXHOJIOTUH I JAbHEHIIEro pa3BUTHS YEIT0BEYECKOTO O0IIEeCTBA, yBaKCHHE K TBOPLIAM HAYKU M TEXHHUKHU, OTHOILEHHUE K
(u3MKe KaK AIIEMEHTY 00IIeUeIIOBeYeCKON KYIbTYPHI;

+CaMOCTOSITENEHOCTh B MIPUOOPETEHHN HOBBIX 3HAHUH U MPAKTUUECKUX YMEHHH;

*TOTOBHOCTB K BBIOOPY JKM3HEHHOTO ITYTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEPECAMH U BO3MOKHOCTSIMU;

* MOTHBALHs 00pa30BaTENbHON ACATEIBHOCTH IKOJIFHUKOB Ha OCHOBE JINYHOCTHO OPHEHTUPOBAHHOTO TIOX0/1a;

« hOpMHUPOBaHKE IEHHOCTHBIX OTHOMICHHUH IPYT K IPYTy, YIUTEI0, aBTOPaM OTKPBITHI U N300pETEHNH, pe3ysibTaTaM 00ydeHHsI.

Memanpeomemuvimu pe3ynomamamu o6yuenus: pusuxe B OCHOBHON IIKOJIE SIBIISTFOTCSI:



+OBJIaJICHHE HAaBBIKAMH CAMOCTOSTEIIHLHOIO PHOOPETEHNST HOBBIX 3HAHWH, OpraHU3aIy yaeOHO! esITeIbHOCTH, TTOCTAHOBKH
Liesield, IIaHUPOBaHMs, CAMOKOHTPOJIS ¥ OLIEHKH PEe3yIbTaTOB CBOEH JIESITEIbHOCTH, YMEHHUSAMH TIPEIBHUIETH BO3MOXHBIE
pe3yabTaThl CBOUX ACHUCTBUM;

*TIOHHMaHHe Pa3InInii MKy UCXOAHBIMU (PaKTaMH M THIIOTE3aMH TS UX OOBSICHEHUS], TEOPETHIECKUMH MOJACISIMHU 1
peasbHBIMU 00BEKTaMH, OBJIAZICHHE YHUBEPCAIBHBIMY YIEOHBIMH ACHCTBUSIMU Ha TIPUMEpaxX THIOTE3 ISl O0BSICHEHUS
W3BECTHBIX (PaKTOB U HKCIIEPUMEHTAIFHON POBEPKH BBIIBUTAEMBIX THITOTE3, Pa3pabOTKH TEOPETUUECKIX MOJIETIeH IIPOIIECCOB
WJIU SIBJICHU;

«(hopMUpOBaHNE YMEHUI BOCIIPUHUMATb, IepepadaThIBaTh U MIPEABSIBISATS HHPOPMALINIO B CIIOBECHOH, 00pa3HOM,
CHUMBOJIMUECKOH (hopMax, aHaJIM3UPOBATh U NlepepadaThiBaTh MOTYYEHHYI0 HH()OPMAIINIO B COOTBETCTBHH C ITOCTABICHHBIMHU
3a/1a4aMu, BBIJIETSTh OCHOBHOE COZIEpKaHNe IMPOYNTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha MTOCTABIICHHBIE BOIPOCHI U
n3Jaratsb ero;

TIpHOOPETEHHE OITBITa CAMOCTOSITEIBHOTO TIOKCKa, aHaIu3a 1 0TOO0pa MHQOPMAIIMH C UCTIONB30BaHUEM Pa3IMYHBIX HCTOYHHUKOB
Y HOBBIX MH(OPMAIIOHHBIX TEXHOJIOTHH JUIsl peIlIeHNs] I03HABATENHHBIX 3a/1ay;

*pa3BUTHE MOHOJIOTHUECKOH 1 IMaIOTMYECKON peyr, YMEHHs BbIPaXKaTh CBOM MBICIH M CIOCOOHOCTH BBICIYIIIHBATh
coOeceHNKa, TIOHUMATh €ro TOUKY 3peHHs1, TIPH3HaBaTh MPABO JIPYroro YejioBeKka Ha HHOE MHEHHE;

+OCBOEHHE IPUEMOB JICUCTBUI1 B HECTAH/IAPTHBIX CUTYalLUsIX, OBJIa/ICHNE IBPUCTUUECKUMHU METOJIAMH PELICHHS TPO0IIeM;
«(hopMUpOBaHKE YMEHUI1 pabOTaTh B TPYIIIE C BBHIITOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, MPEACTaBIsATh U OTCTAMBAThH CBOH
B3IJISA/IBI M YOXK/IEHHsI, BECTH IUCKYCCHIO.

Obwumu npeOmemuviMU pe3yTbmamamu 00yueHuss usuxe B OCHOBHOM IIIKOJIC SIBJISTFOTCSL:

+3HAHUS O PUPO/JIC BAKHEHIINX (U3MIECKUX SBICHUI OKPYKAIOIIEro MUpa U MOHUMaHUE CMbICTa (PU3NUECKUX 3aKOHOB,
PaCKpBIBAIOIIUX CBS3b U3yUYEHHBIX SIBJICHUI;

+YMEHHUsI [TOJIb30BAThCSl METOAAMHU HAYYHOT'O MCCIIEIOBAHUS SIBJICHUI TIPUPObI, POBOIUTH HAOIIOICHHS, ITIAHUPOBATh U
BBITIOJIHSATD DKCIIEPUMEHTBI, 00padaThIBaTh PE3yIbTaThl M3MEPEHHH, TPEACTABISATH PE3YAbTATHl H3MEPEHHH C TIOMOIIBIO TaAOJIHIL,
rpadukoB U GopMyIl, 0OHAPYKHBATH 3aBUCUMOCTH MEXy (PU3NUECKHMHU BETMYMHAMHM, OOBSICHSTH MOJy4eHHbBIE PE3YyJIbTaThl U
JIeTIaTh BHIBOIBI, OIICHUBATh MPaHMIIbI IIOTPEIIHOCTEH Pe3yNbTaTOB M3MEPEHHI;

*YMEHUsI IPUMEHSTh TEOPETHYECKHE 3HAHUS 110 (PU3MKE Ha MPAKTHUKE, pellaTh GHU3MYECKUE 33/1a41 Ha IPUMEHEHHE MOTYYEeHHBIX
3HAHUM;

*YMEHUSI U HABBIKH IPUMEHSITh TIOJy4CHHbIE 3HAHUS JJ1s1 OOBSICHEHUS! IPUHIIMIIOB ACHCTBUS BaKHEHIIIMX TEXHUYECKUX
YCTPOWCTB, PELICHHUs IPAKTUUECKUX 3a/1a4 MOBCEJHEBHOM JKU3HH, OOecrieueHus: 0e30MacHOCTH CBOCH JKU3HH, PAl[MOHAILHOTO
MIPUPOOTIONB30BAHMUS U OXPAHbI OKPYXKAIOLIeH Cpe/ibl;

«(popMUpOBaHKE YOXKIICHNS B 3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTH SIBJICHUIA TPUPO/IbL, B 00BEKTUBHOCTH HAYYHOT'O 3HAHUS,
B BBICOKOW LIECHHOCTU HayKHU B Pa3BUTUU MATEPUAIILHOM U JyXOBHOM KYJIBTYPHI JIFOJIEH;

*pa3BUTHE TEOPETHYECKOTO MBIILLICHHUS HA OCHOBE ()OPMHUPOBAHUS yMEHUI YCTaHABIMBAThH (PAKThI, pa3IHyaTh IPUIHHBI U
CJIE/ICTBHS, CTPOUTh MOJICIH M BBIJJBUIaTh THUIIOTE3bI, OTHICKUBATh U (DOPMYJIMPOBATH JI0KA3aTEeIbCTBA BHIIBUHYTHIX TUIIOTES,
BBIBOJIUTD U3 HKCIIEPUMEHTAJIbHBIX (DAKTOB M TEOPETHUYECKUX MOJielel (pr3HUecKre 3aKOHbI;

+KOMMYHHKaTHBHBIC YMEHUS JJOKJIAJIBIBAT O Pe3yJIbTaTaX CBOET0 UCCICOBAHHS, YIACTBOBATh B JUCKYCCHH, KPATKO M TOYHO
OTBEYaTh Ha BOMPOCHI, HCIOJIB30BATh CIPABOYHYIO JIUTEPATYPY U IPYTHE UCTOYHUKU HH(POPMALIUH.

Yacmuvimu npedmemuvimu pesyiomamamii 00yyeHus ¢pusuxe B OCHOBHOH IIKOJIE, HA KOTOPBIX OCHOBBIBAIOTCS OOIIHE
pE3yNbTATHI, SABISIFOTCSL:

*TIOHUMAHHE U CHOCOOHOCTH OOBSICHSTH Takue (PU3WYIEeCKHE SBJICHHUS, KaK IPOLECCHl HCIIAPEHUs U TUIABJICHUS BEIIECTBA,
OXJTXKACHHUE )KUAKOCTH PH UCIIAPEHNH, U3MEHEHNE BHYTPEHHEH YHEPTHH TeJla B pe3yibTaTe TeIUIoNepeadn Wi paboThl
BHCIIIHHMX CHJI,

AIEKTPHU3ANHNS TEJ, HarPeBaHUE MIPOBOAHUKOB IIEKTPUIESCKAM TOKOM,

OTpa’KEeHHE U TPEIIOMIICHHE CBETa

*YMEHHS U3MEPATH TEMIIEPATYPY, KOIUIECTBO TEIUIOTHI, YACTBHYIO TEIUIOEMKOCTD BEIIECTBA, YISIbHYIO TEIUIOTY IDIaBICHUSI
BEIIECTBA, BIAYKHOCTH BO3TyXa, CHITY AIEKTPHUECKOT0 TOKA, IEKTPUIECKOE HATIPSHKEHUE, SIEKTPHISCKIN 3apsi,
AEKTPUYECKOE COMPOTUBIICHUE, OKYCHOE PACCTOSIHAE COOMPATOIIEH JTMH3BI, ONITHYECKYIO CHITY TNH3BL,

*BJIaJICHNE YKCIIEPUMEHTATHHBIMHA METOJAMH MCCIIEIOBAHMUS B IPOIECCE CAMOCTOATEIBHOTO H3yICHHUS

CHITBI TOKA HAa YY9aCTKE LEMH OT IEKTPUIECKOTr0 HANPSDKCHUS, IIEKTPUIESCKOT0 CONPOTHBIICHHS IIPOBOJHAUKA OT €T0 JUTHHEI,
IUTOIIAAN TIOTIEPETHOTO CEIECHUS M MaTeprana,

yTJa OTpakeHUsl OT yriia TaIeHUs CBETa;

*TIOHUMAHWE CMBICIIa OCHOBHBIX (PH3MUYECKIX 3aKOHOB M YMEHHE MPUMEHSTH MX Ha MPAKTHKE:

3aKOH COXPAaHEHUS SHEPTHH, 3aKOH COXPAHECHHUS IIEKTPUIECKOro 3apsaaa, 3akoH OMa sl ydacTKa 1end, 3akoH Koy s—
Jlenma;

*TIOHUMAaHWE MIPUHIAIIOB IEHCTBHS MAITNH, TIPUOOPOB U TEXHUIECKUX YCTPOHCTB, C KOTOPBIMH KaXKIIBIH YETOBEK IIOCTOSTHHO
BCTPEYAeTCs B TIOBCETHEBHOM JKU3HHU, U CITOCOOOB 0OecTieueHNs 0€30MacHOCTH MPH WX UCTIONB30BaAHUM;

+OBJIQJICHHE Pa3HOOOPa3HBIMI CIIOCOOAMH BEITIONTHEHHS PACUSTOB ISl HAXOXKICHHUS HEM3BECTHON BETTMYUHEI B COOTBETCTBUH C
YCIIOBHUSIMU TIOCTABIICHHOM 3a/1a4l HA OCHOBAHUH HCIIONIE30BAHUS 3aKOHOB (DI3UKH;



+YMEHHE UCIIONB30BaTh MOJIYYCHHbBIC 3HAHHS, YMCHUS M HABBIKU B TIOBCETHEBHOW JKM3HU (OBIT, IKOJOTHSI, OXpaHa 3JI0POBbS,
OXpaHa OKpY’Karomel cpe/pl, TEXHUKa 0e30IIacHOCTH H Jp. ).

Oco0eHHO Ba)kKHOE 3HAYEHHUE B npenojaBaHnuu (1)I/I3I/IKI/I HAMECT IIKOJIBHBIA (I)I/ISI/I‘-ICCKI/Iﬁ OKCIICPUMCHT, B KOTOpBIfI
BXOOAT I[eMOHCTpaIII/IOHHHﬁ OKCIICPUMECHT U CAMOCTOATCIIbHBIC na60paT0pH},Ie pa6OTI)I y4damuxcs. Ot METOIbI COOTBETCTBYIOT

0COOEHHOCTSIM (PM3MYECKON HAYKH.

ITporpamMma npeaycMaTpHBaeT MPOBECHHE CIEAYIONHX THIIOB YPOKOB!

|. Ypok u3ydeHus HOBOro MaTepuasa

I1. Ypoxk coBeprieHCTBOBaHUsI 3HAHHUH, YMEHUH U HABBIKOB

I1l. Ypok 00001eHNs U CHCTEMATH3aIIUH 3HAHHHA

IV. Ypoxk xoHTpOIIS
V. KomMOuHNpOBaHHBIN ypOK

y‘JEGHO'MeTOZ[I/I‘{eCKPIﬁ KOMITJICKC

Nert ABTOpBI,COCTaBUTEITHN HasBanne yaeOHOr 0 M31aHMS I'onp! u3manus

\it
1. A.B. Tlepbimkun ®usnka-8xi 2008 Mo
2. B.1. JIyxammk CoopHuK 3a1a4 110 pu3nke7-9KII. 2007 Mo
3. Yeborapesa A.B. Tects! o ¢pusmke 8 kmacc 2010 Mo
4. Bonxkos B.A. INoypousnsle pa3paborku no ¢usmke 8 kiace 2009 Mo
5. T'omosa M.B. KonTponbsHbie paboThl B HOBOM (opmare 8 kiacce 2011 Mo

JlaHHBII y4eOHO-METOANYECKHH KOMIUIEKC peau3yeT 3aady KOHIEHTPUYECKOr0 MPUHIIUIA TOCTPOCHHS y4eOHOTro MaTepHana,
KOTOPBII OTpakaeT uaeto (GOpMUPOBAHMUS LIETOCTHOTO MPEACTaBICHH 0 PU3MIECKOH KapTHHE MHUpPa

OCHOBHEBIC BUBI IIPOBEPKU 3HAHUHN — meKywasa 1 umozoeas.

DopMBI U cpeacTBa KOHTPOJIST

Texymast mpoBepka NPOBOAUTCA CUCTEMAaTHUECKU U3 YPOKa B YPOK, a HTOTOBasi — II0 3aBEPILICHUM TEMBI (pa3zerna),

Kypca 8 kiacca.

OCHOBHBIMH METOJaMH NPOBEPKH 3HAHWH M YMEHHH ydammxcsi B 8 Kiacce SBIAIOTCS YCTHBIH ONPOC, MUCEMEHHBIE

nmabopaTopHbie pabOoTHL.

IIucemennas TIPOBEPKaA OCYLIECTBJISIETCSA B BUIEC (I)I/ISI/I'-ICCKI/IX JAUKTAHTOB, T€CTOB, KOHTPOJIBHBIX U CaAMOCTOSATEIbHBIX

pabor.

D¢ PeKTHBHBIM CPEICTBOM MPOBEPKH 3HAHHUH YJaIUXCSl CITYKHUT KOMITBbIOTEp. C IMOMOIIBIO HEro JerKO BBIIOIHATD U
MIPOBEPATH IEKTPOHHBIE TECTHI 110 PA3HBIM TEMaM.

KonmuectBo u pacnpeneneHne KOHTPOIBHBIX YPOKOB TI0 TEMaM yKa3aHbl B TaOIHIle:

Tema Kon-Bo Kon-Bo Koi-Bo KOHTPOIIBHBIX
mabopaTopHBIX padoT pabot
4acoB
TerutoBbie sIBICHUS 12 3 1
W3MmeHeHne arperaTHbIX COCTOSHUM BEIIECTBA 11 - 1
OJIeKTpUYECcKHe SIBICHUS 27 5 1
OJIeKTPOMAarHUTHBIE SIBIICHUS 7 2 -




CBeTOBBIE SIBJIEHUS 8 - 1

Hrorosoe noBTopenune (pe3epBHOE BpeMsi) 3 - -

Bcero 68 10 4

CozeprkaHue IporpaMmbl yueOHoro npeamera (68 yacos)
TensioBble siBjeHus (12 yacos)

Temnosoe aBmwxenne. TepmomeTp. CBSA3b TEMIIEPATYPHI CO CPEeIHENH CKOPOCTHIO IBIDKEHHUS €ro MOJIEKyl. BHyTpeHHs s
sHeprusl. J[Ba criocoba M3MeHeHUs] BHYTPEHHEH SHepruu: Temionepeaada u pabora. Buspl teruonepenayu. Komudectso
TEMIOTHL. Y JebHAas TEMIOEMKOCTh BEIIECTBA. Y IeJIbHAS TEMIOTa CrOPaHHs TOIUTUBA. 3aKOH COXPAaHEHHUS SHEPTHH B
MEXaHMYECKHX M TEIUIOBBIX MPOIECccax.

QeMOHchaguu.

M3menenne OHEPIvu TCjIa Mpu COBEPIICHUU pa6OTLI. KOHBeKHI/IH B )KHJIKOCTH. Termonepe}laqa IMYTEM U3TTY4YCHUA.
CpaBHeHI/Ie YACJIbHBIX TEII0EMKOCTEN Pa3JIMYHBIX BEIICCTB.

Jlabopamopnwie pabomoi.

Nel. MccnenoBaHue U3MEHEHHS CO BpEMEHEM TeMIIepaTyphl OCTHIBAIOIIEH BOJIBI.
No2. CpaBHeHHE KOIWYECTB TETUIOTHI IIPU CMEIIMBAHUN BOBI pa3HOM TeMIIepaTyphl.
Ne3. MI3mepeHue yaenbHOM TEIT0EMKOCTH TBEPAOro Tefa.

N3MeHeHHe arperaTHbLIX COCTOsIHUI BemecTBa (11 yacoB)

ArperatHble cOCTOSIHUSA BelllecTBa. [InaBnenue u orBepeanue Tei. Temneparypa MiaBicHus. Y ielbHas TemIoTa
wiaBjieHus. Mcnapenue u kongeHcauus. Haceimennslil map. OTHOCHTENbHAsI BIAXKHOCTh BO3yXa U €€ U3MEPEHUE.
INenxpomerp. Kunenue. 3aBUCUMOCTD TeMIepaTyphl KMIICHUS OT AaBJIEHUS. Y JebHas TeIIoTa napoodpazoBanus. OObsCHEHUE
W3MEHEHHs arperaTHbIX COCTOSHUN HAa OCHOBE MOJICKYJIIPHO-KMHETHYECKUX MpeAcTaBieHuil. IIpeodpa3oBanust sHeprun B
TEIUIOBBIX JIBUTATENAX. J[BUratens BHyTpeHHero cropanus. [lapoBas typouna. Xonoauneauk. KI1J] TermoBoro apuraTens.
OKonoruyecKue mpodaeMbl HCIIONb30BaHUS TETIOBBIX MAIIHH.

QGMOHCWIQQI_/QUM.

SIBnenue ucnaperus. KuneHne Boasl. 3aBHCHMOCTD TEMIIEPATyPhl KHIICHHS OT JaBJieHUs. [laBieHne i KpUCTAITU3a1Hs
BemiecTB. M3MepeHne BIaKHOCTH BO3IyXa ICHXPOMETPOM. Y CTPOHCTBO YETHIPEXTAKTHOIO ABHIATENs BHYTPEHHETO CTOPaHUS.
YcTpoiicTBO MapoBoi TYpOHHBI.

DnexTpuyeckue ABaeHus (27 yacos)

Onexrpu3anus Ten. JBa poaa 371eKTprIecKuX 3apsnoB. [IpoBoIHHKH, HENPOBOAHUKH (ANIIEKTPUKH) U ITOTYIIPOBOIHHKH.
BzaumoneiictBre 3apsHKEHHBIX Tell. DJIeKTpHYecKoe Hojie. 3aKOH COXPaHEeHHS IEKTPUIECKOro 3apsiaa. JlennmocTsb
AIEKTPUUIECKOro 3apaaa. DiaekTpoH. CTpoeHne aTOMOB.

DneKTpuuecKuil TOK. ['anpBaHIMYECKHE AIEMEHTHI U aKKYMYISTOPHL. JlefcTBHA snekTpudeckoro Toka. Hampasnenue
JIEKTPUUYECKOT0 TOKA. DIIEKTPHUECKas! LeMb. DJIEKTPUUECKUN TOK B MeTauiax. HocuTenu 35ieKTpiIecKoro Toka B
MIONYTIPOBOJHHUKAX, Ta3ax | dIeKkTponuTax. [lomympoBomakoBsie mpuOopsl. Crna Toka. AMITepMeTp. DIEKTPUIECKOe
HanpspkeHue. BoapTmerp. Dnekrpudeckoe corpoTrusieHue. 3akoH OMa Uil y9acTKa 3JIeKTPUIECKON IenH. Y IenbHOe
3JIeKTpUUecKoe conpoTusieHne. Peocratsl. [locnenoBarensHoe 1 mapanieabHOE COEIUHEHHS TIPOBOTHUKOB.

Pabora u MomHOCTh TOKa. KONM4YecTBO TEIUIOTHI, BBIIENsIEMOE POBOJHUKOM C TOKOM. JlaMIia HakamiBaHusL.
DneKTpuYecKue HarpeBaTeNbHbIC IPHOOPHL. DINEKTPHUSCKINA CUCTUNK. Pacuer anmekTposHeprin, moTpedaseMoit
anekrpornpudopoM. Koporkoe 3ambikaHue. [lnaBkuie npegoXpaHuTeNH.

QeMOHchaguu.

Onextpuzarws Tel. [[Ba poja AMeKTpHIECKUX 3apaaoB. Y CTPOUCTBO U JEUCTBHUE dIIEKTpOocKomna. [IpoBogHUKY 1
M30JITOPBI. DIIEKTpHU3anus yepe3 BIusIHue. [lepeHoc a1eKTpuaeckoro 3apsiia ¢ OHOTO Tena Ha Apyroe. McTouHukn
MOCTOSIHHOTO ToKa. CocTaBlIeHNE 3IEKTPUIECKO LIeTIH.

Jlabopamopuwie pabomol.

N4, C60p1<a SHGKTquGCKOﬁ LCIMH U U3MCPCHUEC CUJIbI TOKA B €€ PA3JINYHbIX YHaCTKaX.

Ne5. I3smMepeHne HapspKeHNUS Ha pa3lIMgHbIX ydacTKaxX 3JeKTPUIECKOH IIeTH.



No6. PerynupoBaHue CHIIBI TOKA PEOCTATOM.

Ne7. I/I3MepeHHe COIIPOTHUBJICHUA MTPOBOJAHWKA ITPU ITOMOIIU aMIICPMETPA U BOJIbTMETPA.

Nog. HBMepeHI/Ie pa6OTBI Y MOIITHOCTH JJICKTPHUYCCKOI'O TOKA B JIaMIIC.

DJIeKTPOMATrHUTHBIE siBJIeHUs (7 4acoB)

MarsuTHoOe I0JIe TOKa. 3J'IeKTpOMaFHI/ITI:I 1 UX MPUMECHCHUC. IlocTrossHHEBIE MarHUTBEL. MarHuTHOE I10JIe 3€MITH.
MarsuTHEIe 6ypI/I I[eﬁCTBHe MAarHvuTHOIO IOJIA Ha MPOBOJAHHK C TOKOM. aﬂeKTPOHBHFaTeHL. ,HI/IHB.MI/IK n MI/IKpO(bOH.

,geMOHchaguu.

Omebit Dpcrena. [lpuHnmn neicTBrsS MUKPOQOHA U TPOMKOTOBOPUTEIS.

Jlabopamopnwie pabomoi.

Ne9. COopka 3JIeKTpOMAarHuTa M UCTILITAHUE €T0 ICHCTBHS.

No10. M3ydeHue sneKTpUYECKOro IBUraTelsi MOCTOSTHHOTO ToKa (Ha MOJIENN).

CaetoBbie siBjienust (9 yacoB)

Hcrounuku cBera. [IpamonuneliHoe pacpocTpaHeHue CBeTa B OAHOPOJHOM cpene. OTpaxxeHHe CBeTa. 3aKOH OTPasKeHUS.
IMnockoe 3epkano. IIpenomnenue ceeta. Jlunza. @okycHoe paccTosiHUE U ONTHYECKas cuila TUH3BL. [locTpoeHne u3o0pakeHuii B
nmH3ax. [71a3 kak ontuyeckas cucrema. Jledektsl 3peHus. Ontuueckrue npruoopsl.

QeMOHchaguu.

Hcrounuku cBeta. [IpsimonuHeiiHOe pacnpocTpaHeHHe cBeTa. 3aKOH OTpaKeHus cBeTa. M300paXkeHue B IIIOCKOM
3epkaiie. [Ipenomienue cBera. Xop siydeld B coOuparoliell 1 paccenBarolei inH3ax. [lomydeHne n300paKeHuit ¢ MOMOIIbIO
JnH3. [IpuHIMI neiicTBUs NPOEKLMOHHOTO annapara. Mozaens riasa.

HrTorosoe noropenue (pesepsHoe Bpems) (2 yaca)

TDe6OBaHI/IH K YPOBHIO ITOAT'OTOBKH YYaIIUXCs

Y4eHHUK J0JI2KeH 3HAThH/TIOHUMATh:

YMmeTh:

Cmuicn nonamuii. Qusndeckoe sBIEHHE, (U3NUSCKUI 3aKOH, B3aUMOICHCTBHE, JICKTPUYECKOE IIOJIeE,
MarHUTHOE IOJIE, aTOM.

Cmuicn  pusuyeckux @enuuun: BHYTPEHHS DHEPrHs, TeMIlepaTypa, KOJIMYECTBO TEIUIOTHI, YyHeIbHas
TETIIOEMKOCTh, BJIAJKHOCTh BO3AYXa, JJCKTPUUYECKUH 3apsi, CHIa 3JIEKTPUYECKOrO TOKa, 3JIEKTPUYECKOoe
HanpsDKEHHe, DIEKTPUYECKOe COMPOTHBIECHHE, paboTa M MOLIHOCTh DJIEKTPHYECKOr0 TOKa, (HOKYCHOE
paccTosiHUE JIUH3BI.

Cmuicn usuueckux 3aK0H08: COXPAHEHMs SHEPTHU B TEIUIOBBIX IIPOIIECCAX, COXPAHEHUS EKTPUUECKOTO

3apsina, Oma i ydactka nenu, [bxoyns — JleHna, IpsiMOMMHEHHOTO paclipOCTPaHEHUS CBETA, OTPAKEHUS U
TIPEJIOMIICHHS CBETA.

e Onucvigamo u 00vACHAMY huzuuecKue A6AeHUA: TEIUIONPOBOIHOCTD, KOHBEKIIHIO, U3JIyIeHHUE, HCIIAPEHNUE,
KOHJICHCAIINIO, KHTIEHUE, IIaBieHue. Kpucranamsaiuo, 311eKTpH3annio, B3aUMOICHCTBHE 2JIEKTPUIECKUX
3apsi/I0B,, B3aUMO/ICHCTBIE MarHUTOB, JICHCTBHE MATHUTHOIO TOJIS1 HA IPOBOJHUK C TOKOM, TETUIOBOE
JEHCTBHE TOKA, OTPAKEHHUE, NTPETOMIICHIE CBETa

e Hcnonv3oeams pusuyeckue npudopsl u usmepumenbHyle UHCMPYMEHMbL ONA UIMEPEHUA PUUUECKUX
GeuyUH: TEMIIEPATYPHI, BIAKHOCTH BO3/LyXa, CHIIBI TOKA , HATIPSDKEHWS, CONPOTHBIICHNS, pabOTHI U
MOIIHOCTH 3JIEKTPHYIECKOT0 TOKa.

e [Ipeocmasnams pe3ynbmamol U3MEPEHUIL C ROMOULLIO ZPAPUKOE U BbIAGTAMb HA IMOIL OCHOBE
IMRUPUYECKUE 3A8UCUMOCHINU: TEMIIEPATYPHI OCTHIBAIONIETO TeJla OT BPEMEHH, CHIIBI TOKA OT HAIPSKEHHSA
Ha yJacTKe LeTH, yIrjla OTPayKeHHUs OT YIJIa Ma/IeHuUs, YIJIa MPEIOMIICHHS OT yIJia MaJCHHS.

o Boipasrcamp pezynomamot usmepenuil u pacuemos ¢ eounuyax CH

o I[Ipusooums npumepsl RPAKMULECKO20 UCNOJIb306AHUA PUULECKUX 3HAHUIL O TEILIOBbIX,
9JIEKTPOMArHUTHBIX SIBICHHUAX

e Ocyuiecmenamo camocmosmebHolii ROUCK UHGOPMAyUuL eCTECTBEHHOHAYYHOI'O COAEPIKAHUS C
HCTIONIb30BAHUEM Pa3IMYHBIX UCTOYHUKOB M €e 00paboTKy M Ipe/ICTaBICHIE B pa3HBIX (popMax (CIOBECHO,
rpauyecKy, CXeMaTH4HO. . ..)



e Ucnonv3osams npuobpenennvle 3HAHUA U YMEHUSA 6 NOGCEOHEGHOU JHCU3HU TS 00ECIICUeHUs
0€30MMacHOCTH B IPOLIECCE UCTIONB30BAHMS TPAHCIIOPTHBIX CPEJICTB, 3JIEKTPOOBITOBBIX IPHOOPOB,
SIEKTPOHHOM TEXHUKH; KOHTPOJIS 32 UCIIPABHOCTHIO 3JIEKTPOIIPOBOIKU.

Ilepeuens yueOHO-METOAUYECKUX CPENCTB 00 YUSHHUS

OcHoBHas JuTepaTypa:
[epprmkun A. B. ®usuka. 8 xi1.: Yued. s oomeodpasosat yuebd. 3aseaenuit. M.: Ipoda, 2008
2. T'yrauk E. M. ®usuka. 8 xi.: Tematuueckoe 1 IOypoyHOe IIaHUpOBaHue K yueOHuKYy A. B. Ileppimikuna «Pusnka. 8
knace» / E. M. I'yrauk, E. B. Peibakosa. ITox pen. E. M. I'ytauk. — M.: Ipoda, 2002. — 96 c. n.
3. Kabapmun O. @., OpinoB B. A. ®uzuka. Tectsl. 7-9 kiaccsl.: Yueon.-meroa. nocodue. — M.: JIpoda, 2000. — 96 c. u.
4. Jlyxammk B. V. CoopHuk 3a1a4 o ¢usnke: Y4ed nocodue s yyanmwxes 7-9 ki1. cpen. mk. — M.: [IpocBeruenye,
2007.

=

5. Munbkosa P. JI. Temarnueckoe u noypouHoe mianuposanue no ¢gusuke: 8-ii Ki.: K yuebnuky A. B. Ilepoimknna
«®Dusuka. 8 kiaccey/ P. JI. Munbkosa, E. H. [Tananoru. — M.: Dx3amen, 2003. — 127 c. w.
JlonosiHuTeILHAS JTUTEPATypa
1. unaxtuueckue kaptouku-3ananus M. A. Vmakosoii, K. M. YVimakosa, aunaktudeckue matepuaibl o gusuke (A. E.
Mapon, E. A. Mapon)
2. Tecrol (HK. Xannanos, T. A. XanHaHoBa)
3. Jlykammk B. 1. ®usnueckas onumnuaaa B 6-7 kinaccax cpenHei mkousl: [locodbue muist yuamuxcs.
JeMoHCTpalnoHHOE 000py/10BaHHe
TenJioBble siBjeHus. 3MeHeHHe arperaTHbIX COCTOSIHMIA BellleCTBA
1. HabGop npuOOpoB AjIs AEMOHCTPAIIUH BUIOB TEILIONECPEIAYH
2. Mopenu KpUCTaJNTHUECKUX PELIETOK
3. Monenu JIBC, napoBo#i TypOUHBI
4. Kanopumerp, HabOp Tem JUIsi KaJIOpUMETPUUECKUX PadoT.
5. Ilcuxpomerp, TepMOMETP, TUTPOMEPT
DJIeKTpUYeCKHe SBJICHHsI. DJIEKTPOMATrHUTHbIE SIBJICHHS
1. HaGop npuGOpoB 115t AEMOHCTPAIIMH MO IIEKTPOCTATHKE.
2. HaGop 1uis M3y4eHust 3aKOHOB MOCTOSIHHOT'O TOKa
3. Habop npubopoB 11st U3y4eHUsi MAaTHUTHBIX TOJIEH
4. DneKTpU4ecKuil 3BOHOK
5. DnekTpoMarHut pa3oopHsIii
CeeToBbIe IBJICHUS
1. HaGop o reoMeTpuuecKoi ONTHKE

Oo6opynoBaHue K.1a00paTOPHBLIM padoTam
JlaGopaTopnas padora Nel
«Hccnedosanue usmenenus co epemenem memnepamypsl OCmuleaioweli 600blL».
OO6opy/ioBaHue: CTaKaH B BOAOMW, YacChl, TEPMOMETP
JlaGopaTopHas padora Ne2
«CpagHenue Komu4ecms meniomsl Npu CMEUUBAHUU 600blL PASHOU MEMNEPATNYPbI.
OO0opyioBaHUE: KaJIOPUMET], U3MEPUTENBHBIN LIMINHAD, TEPMOMETP, CTaKaH
JlaGopaTopHas padora Ne3
«H3Mmepenue yoenvHoll menioemkoCcmu meepooco menay.
O06opynoBaHue: CTakaH ¢ BOAOH, KAJIOPUMETP, TEPMOMETP, BEChL, THPU, METAJUINYECKUHA IUJIMHAD HA HUTH, COCYA C TOpsiueil BOAOI.
JlaGopaTopHas padora Ne4
«Cbopka 21eKmpu4ecKoll yenu u usmepenue Cuibl moKd 8 ee PasnuidHbIX YUacmKaxy.
OO0opy/10BaHKe: HCTOUHUK IIMTAHUS, HU3KOBOJIBTHAS JIaMIIa Ha MO/ICTABKeE, KIII0Y, aMIIEPMETP, COEJMHUTEIbHbIE IPOBOJA.
JlaGopaTopHas padora NeS
«H3mepenue HanpsHCeHUs Ha PASTUYHBIX YUACHIKAX dNeKMPUYECKOll Yenuy.
OO00py/10BaHKE: HCTOUHUK IIUTAHUS, PE3UCTOPBI, HU3KOBOJIBTHAS JIaMIIa Ha MTOJICTaBKe, BOJILTMETP, KIII04, COSAMHUTENIbHBIE IPOBOJIA.
JlaGopaTopHnas padora Ne6
«Pezynuposanue cuibl moka peocmamomy.
OO00py/10BaHKE: HCTOUHUK IIUTAHUS, TTOI3YHKOBBIN PEOCTaT, aMIIepMETp, KIIF0Y, COSANHUTEINILHBIE IPOBOIA.
JlaGopaTopHas padora Ne7
«H3mepenue conpomusnenus RpOBOOHUKA NPU NOMOWU AMNEPMEMPA U BObIMMEMPA»
O00py/10BaHNE: HCTOUYHHK ITUTAHHUS, HCCIEYEeMBIil POBOHHUK, aMIIEPMETP, BOJIBTMETP, PEOCTAT, K04, COSAMHUTEIbHBIE TIPOBOIA.
JlaGopaTopHasi paGora Ne8
«H3mepenue pabomul U MOUWHOCIU INEKMPULECKO20 MOKA 8 1AMNE.
OO0opy/ioBaHKE: UCTOYHHK MUTAHMUS, aMIIEPMETP, BOJIILTMETP, KITF0Y, COSITMHUTEIBHbIC TPOBO/IA,
HHM3KOBOJIbTHAA JIaMITa Ha noysicraBke. CekyHIomep.



JlaGopaTopHasi pa6ora Ne9
«COOpKa 31eKMPOMASHUMA U UCHBIINAHUE €20 0eLICTGUSLY.
OO6opyIoBaHKe: UCTOYHHK MUTAHKUS, KITIOY, COSIHHUTEIIBHBIC MPOBOJIA, MOI3YHKOBBIA PEOCTAT, KOMIIAC, JAETAIIH st COOPKH DJIEKTPOMArHHTA.

JlaGopaTopHasi pagora Nel0
«H3yuenue anekmpuueckozo 0gueameinsi HOCMOAHHO20 MOKA (HA MOOenU)».
O06opynoBanue: MOZIEIb AIIEKTPOABUTATENS, UICTOUYHHK ITUTAHMS, KIII0Y, COeIMHUTENbHBIE TpoBoa. JlabopaTopHasi padora Nel2

«Hccnedosanue 3a8ucumocmu yena ompasicenus om yina nadeHus ceemay
O6opynoBanue: HAOOp 10 TeOMETPHUUECKOHN ONTHKE

O0o3Ha4yeHNs, COKPAILICHHS s
WHM — u3yueHne HOBOro Matepuaia

VII — ypok npakTUKyM
V33 — ypok 3akperieHus 3HaHui

YK — ypok KOHTpOIs
JI. — B.W.JIykammk. CoopHuK 3aaa4 o pusuke. 7-9 xiacc. M.: [Ipoceemenue, 2007.



KanennapHo-reMaTnyeckoe NJIaHHPOBaHHE

No Tun Inemenmul codepricanusn Momaw | [Hdama| Hcnonvzoeanue
Tema ypoka Kon | ypox Tpebosanusn k yposnio Hee 0bopyoosanusn
YPOK -60 | a n0020MoeKu 3a0an «Touku pocma»
a uac yuawguxca ue
08
1. TEIVIOBBIE SAABJIEHUS (12 uacos)
3namu: [lpaBuna TeXHUKU 81. JlaGopaTopHbIii
0e3omacHOCTHB KabuHeTe PU3NKH TEPMOMETP, AATUHK
IIpuMepsl TEIUIOBBIX SIBIEHMIA. IlonsTus: Temneparypa, TEMIIEPATYPBI
o TTonsTHETEMIIOBOTO JABUXCHUS. TCIIJIOBOCABHIKXCHUEC, TCIIJIOBBIC
BBOJHBII HHCTPYKTaX 110
HNH | IloBTropeHue: cTpoeHNe BEUIECTBA, | SBICHUS
1 Tb B kaOunere ¢pusuku. | 1
M MOJICKYJIbl, IBHKCHHUC MOJICKYI, Ymemuw: YcraHaBnuBaTh CBSA3b MEXKY
TennoBoe nBUKEHHE. o
CBSI3b MEIy CKOPOCTBIO JABVIKEHHUS | TEMIIEPATYPOH M CKOPOCTHIO
MOJIEKYIT ¥ TEMITEPATypOil Ted. JIBUXKCHUSI MOJIEKYJI, BBIICIISATh
XapaKTEp TCIJIOBOTOABUIKCHHUA B
TBEPJIBIX, KUAKAX U Ta3000pa3HBIX
Tenax
Mexanudeckasi JHEPTHS Tea 3namob: MeXaHUYECKasT YHEPTHUS §2,J1. JlaGopaTopHbIii
(moreHnManbHas 1 Tena(rmoTeHITHaIbHAS 1 Ne920,92 TEPMOMETP, AATUNK
Buytpennss sueprus. kuHeTndeckas). [IpeBpamenne | kuHeTwueckas). BHyTpeHHssa 2 TEeMIIepaTyphl
Jlabopamopnas paboma MEXaHUYECKON SHEPTUH B APYTYIO | SHEPrud Tena
Nel «AccaenoBanue thopmy sHeprun. BayTpeHHs s Ymems: Onpenensits 3aBUCHMOCTb
H3MEHEHHUs co SHEprus Tena. 3aBUCHMOCTh BHYTpPEHHEW YHEPTHH OT TEMITePaTy Pl
2 1 VII .
BpeMeHeM BHYTpPEHHEH SHEPTHUHU OT Tela, arperaTHOr0 COCTOSTHUS BEIECTBa
TeMIepaTypsbl TeMITepaTyphl TeNa, arperaTHOr0 | UCTENeHu JAedopManun Tena
OCTBIBAIOLI el BOABD) COCTOSIHHSI BEIIIECTBAN CTEEHU
nedopManyu Tena.
3HAKOMCTBO C TEXHUKOI
0e30ImacHOCTH B KaOWHETE
¢mzuxn. [Tocrpoenne
rpaduka 1o moy4eHHBIM B XOZe
OITBITaN3MEP EHUSIM
Wzmenenue BHyTpeHHel sHeprun | 3nams: CrocoObl N3MEH EHUS 83, JlemoHcTpanus
Tena BHYTpEHHEH 3a1aHU «3meHeHune
IIpH COBCPHICHUUN paGOTLI SHEPruun Tea. CHOCO6BI el N BHyTpeHHeﬁ SHEpPruu
Crioco0bI M3MEHEeHUS
3 o 1 | UHM CaMOoro TENAWIH HaJ| TEIIOM. TerIonepenayu Y uems.: 00bICHATh JI.Ne9 Tena IpU TPEHUH U
BHYTpPEHHEH dHEPTHH o
Uzmenenue BHyTpeHHEH SIBIICHHE TEIUIONepeaaun 21 yaape»: 1aTuuK

SHEPIHH ITyTeM TeIIoNepeayn.
Crioco0nl Tertonepenau:

TeMIepaTypsl, JBE

JTOCKH, JIBE CBHHIIOBBIE
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TCIIJIOBOJHOCTD,
KOHBCKIIUSA, U3JTyYCHUC.

IIJIACTUHKH, MOJIOTOK

TennonpoBOHOCTh

NHM

TenmnonpoBogHOCTh Kak
croco6
TeIUIoNepeayn.
TennonpoBOJHOCTHTBEPIBIX
TeJ, )KUIKOCTEH U ra3oB.

3nams: Bungpl TenmoooMena,
(hU3HYUECKasICYIITHOCTh 3TUX BHJIOB
Yumems: OObICHATE SIBIIEHUE

84, ympl,
§5. ymip.2

JlemoHCTpanus
«3MeHeHne
BHYTPEHHEW HEPrUU
Tena Npyu TPEHUU U
yaape»: 1aTuuK
TeMIIEPATYpPHI, 1BE
JIOCKH, JIBE CBUHIIOBbIE
[JIACTUHKH, MOJIOTOK
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TennonpoBoAHOCTh BaKyyMa.
[IpumepsInpakTHUECKOT 0
OpUMEHEHHUsI SBJICHUS

TCILIONEpCaAaYu Ha OCHOBE
MOJ'ICKyJ'IﬂpHO-KI/IHCTI/I'-ICCKOI\/'I TCOpUHn

TEIIONPOBOTHOCTH.
Konsekius kak criocoo 3nams. cniocoba Terutonepenayn — §5,6. JlemoHCTpanus
TEIUIONEpPENAYN. KOHBEKLIUS U U3IIyYECHUE. yp.2 «ITormnomnienne cBETOBOM
KonBekius B JKHIKOCTIX U Oo6pazoBanueBerpa. Tsra. SHEPrHMY: IBa JaTUHKa
razax. O0bsIcHeHnE [TpuHIUIIBI BOASHOTO OTOILICHUS. TEeMIIepaTyphl, JaMIia,
sBiieHus. EcrecTBennas u Y CTpoiCTBO M NPUHLIMI AEHCTBUSA uCT Oermoit 1 YEpHOH
Kousexmus. Uzmyuenne MHM BBIHYK/ICHHAST KOHBEKIIHSL. TepMoca Oymaru, CKoT4
[IpakTuyeckue npuMeHeHUs Ymemw: CpaBHUBATH pa3IUuHbIC
siBNeHus1. M3nmydeHue kak crnoco0 | CIoCOObITEIIoNnepeadH.
TEIUIONEepPEeIaunB BaKyyMe. AHanu3upoBaTh, CPABHUBATH, JCIATh
OCOOCHHOCTH U3JTyUEHUS U BBIBOJIBI
TOTJIOIICHHUS YHEPTUH TEMHBIMH
U CBETJIBIMH TIOBEPXHOCTSIMH.
IIpakTrueckoe npuMeHeHnEe
SIBJICHUS.
ITousTre KOIUYecTBa TEIIOTEI. 3name: TloHsTHE KONMMYECTBA 87, JI. DJICKTPOHHBIC Ta0JIHIIbI,
KOMUecTEO TEIIOThL. 3aBUCHMOCTDH KOJIMYECTBa TEIUIOTHI. EAUHALIBI KOJIMYECTBA Ne990,99 [LIAKATHI
F IMHHIE! KOMMHICCTEA VH TEILIOThI, HEOOX OJJUMOTO IS TEIUIOTHI: JHKOYIIb,KaJTOPHS 1.
CIIOThI M HarpeBaHus TeIa,0T MacChl Ymems.: Onpenenste 3aBUCUMOCTH
JTOrO Tena, OT U3MEHEHHS €ro KOJIMYECTBA TEIJIOTHI 711 HAaTPEBAHMS
TeMIIepaTyphl, OT poja T€J1a,0T MacChl 3TOrO TeJla, H3MEHEHUS
BeILlECTBA. €ro
EnuHAIBI KOMMYecTBa TEIJIOTHL: | TEMIIEpaTyphl, OT pojia BEIIeCTBa
TOKOYJITh, KaJOPHSL.
VYV nenbHas TEMIOEMKOCTh V nenapHas TEIIOEMKOCTE BEIECTBA, 88. DIIeKTPOHHBIC TAOHIIEI,
YenpHas TenIoeMKOCTb. BeIleCTBa, eeequHua; J[x/(Kkr eeeIMHMIIA yp.4 [UIAKATHI
Pacuer xonnyecrsa C). CpaBHEHHE YeTbHBIX 3HaTH CIOcOOBI pacyera 2).
TEMUIOTBI, HEOOXO/IMMOTO UHM| TemmoeMKocTeil pa3THuHBIX KOJTHYECTBATEIIOTH TIPH 89,
ULSL HarpEBaHWs TCIa M BerecTB. Y aenbHas TEMI006MeHe
BBIIEISIEMOTO TEJIOM TIPH TEILI0EMKOCTD BOJEL
OXJIXKIEHUH
Jabopamopuan paboma Pa3Butre yMeHull 1 HABBIKOB Ymems: PaccunTrIBaTHL KOMMYECTBO [ToBTOpH JaTuuk Temnepa-
M 2 "Cpasnenne paboThl ChHU3MIECKUMH TEIUIOTHI, HEOOXOIUMOE IS Thb TYpBI, TEPMOMETD,
npubopamu. HarpeBaHUsATENa, BEIICISIEMOrO TEIIOM 88. KaJopuMerp,

KOJIMYEeCTB TerJI0ThI
NPH CMeIeHNH BOJbI
pa3Hoii TemnepatypbI'

viI

IPU OCTHIBAHHH.
W3mepsaTs Temnepatypy Ten

MEPHBIN UITUHIID
(men3ypka), mabopa-
TOPHBIE CTaKaHBbI,

ropsvas v XoJao4aHasd
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BOIa

Jlabopamopnaa paboma PazButne ymMeHUH U HaBBIKOB | Ymems: ONpPENENsATH YIACIbHYIO Ymp. JlaTunk Temnepartypsl,
Ne 3 "Uzmepenue paboThl c (GU3HUECKIMU | TEIIOEMKOCTh METAJUIMYECKOTrO Ne4 TEPMOMETp, KaJIOpH-
9 yAeabHO| VII | mpubopamu. [IpuMeHATh TEOPUIO | LUIMHIPA (2) METp, ropsiyast
TEIJIOEMKOCTH TBEP/I0ro Ha MpaKTUKe XOJIOJHAsI BOJA,
Tesa" MEpHBIN HWIMHID, TPY3
LIMJIMHIPUYECKU C
KPIOYKOM, HUTB,
PIIEKTPOHHBIE BECHI
10 OHeprus TOIINBA. NHM| TonnmBo Kak HCTOYHUK YHEPTUHU. | 3Hams: 9TO TaKOE yeNbHAs TEIIoTa 810, JJIEKTPOHHBIE TAOJIHIIBI,

TIJIaKaThI

12




VY nenbHast TemaoTa
CrOpaHwusl.

Y nenpHas TEMIOTa CropaHus
ToruBa. Equnnia ynensHon
TEIIOTHI cropaHus: [/Kr.
®Dopmyia s pacuera
KOJIMYECTBA TCIJIOTEI,
BBIZICISCMOrO

MIpY CTOPaHUU TOIJIMBA.

CrOpaHus, €AMHUIIBI U3MEPEHUS
YIENbHONTEMIOTHl CrOpaHus
Ymems: PaccunTeiBaTh yIEIBHYIO
TEIJIOTYCTOpPaHHUS

ymp.5(2,3

KOH COXPaHEHHUs YHEPIHH. : 11 KTPOHHEIE TaOIUIIBI
3AKOH COXDAHEHHUS 1 1313 OH COXpaHe SHEpIUH. 3Hamu: 3aKOH COXpaHEHUS U 8 ’6( DIEeKTpO € TaOIuIIbI,
CBpalliIcCHUEC MEXaHNYECCKON IIPCB HHUA DQHCPI'uu TIp. T1JIaKaThl
IIpeBpallEeHUs DHEPTUU PeBpalll yp CBp aHII)e SHEp i] ZI;
OHEPIUH BO BH CHHIOIO. :
B MEXAHHYCCKIX 1 > D yIp 5 MeTh: Perath 3a§aqn Ha pacder ,
CBpallicCHNEC BH CHHECU HCPIruuToOIlJINBA. 11aTh YU H
TEIUJIOBBIX IIPoIeccax. peBpail yTp OHEp "06H d. retiaTh salia a
OHEPIUH B MEXaHNYCCKYIO .
11 OGobwwenue, y33 | NP Y TEMIOBOM Daance
SHEPIHIO IBWKEHU (Ha puMepe
CUCTEMaTUu3anuAa u o
. nBurareneit mamuH). CoxpaHeHue
KOppEKLMSA 3HAHUHN
. OHEPruu B TCIJIOBBIX MPOIECCAX.
ydaliuxcs 1mo TEMe:
3aKoHCOXpaHEHHS U
«TemoBbie IBIEHUS
MIPEBPAILEHNS DQHEPTUH BIIPUPOLIE.
Oueprust Conaia. HaBpiku mo
PEIIeHHIO 3a/1a4 U TIEPEBOY
€IMHUIIL.
KonTpoJabnasi padota Ne IIpoBepuTh yMeHUS U HABBIKU OCHOBHBIC OIIpENCIICHUS U
12 1 mo Teme "TemioBbie Ky | TO PCIICHHIO 33,134 110 (hopMyJIBITEMBI
sijeHusA. KosmmuecTBo HA3YyYEHHOU TeMe
TeMmJI0ThI”
2. I3BMEHEHUE ATPET'ATHBIX COCTOSSHUU BEIIECTBA (11 uacos)
3HaTe: Pusnyeckue 8812- DponTaThHAS
O0COOCHHOCTH BCTPOCHUH U 14, nmabopaTopHas padora Ne
ArperaTHble COCTOSHHS CBOICTBAaX pa3IMYHbIX BELIECTB ymp.7 1. «Onpenenenune
N BelecTBa. Pacnonoxxenue Kpucrammueckue tena. TemmepaTypa - €IbHON TEIJIOThI
AHaMHU3 KOHTPOIBHOM Hl ’ P patyp (3-5 YA
paBoTsL. ArperaTHbe XapaKTep IBUKEHUS U rtaBieHus. [ImaBineHue u oTBepAeBaHmMeE. [JIaBIICHUS JIBJIA»: AaT-
cocmaﬁm BelIeCTBa B3aUMOJICHCTBHE MOJIEKYII B I'padmk mnaBiieHUS U OTBEPACBAHUS YUK TEMITEPATYPHI,
13 ' NHM pa3HBIX arperaTHbIX YMeTh MOATBEPKIaTh OMBITHBIMH KAJIOPUMETP, COCYII C

IImaBnenue u
OTBEpJ/IeBaHUE
KPUCTAJLUTHIECKUX TeJ.

COCTOSIHUSIX.
Kpucrammmueckue tena.
[TnaBnenne uKpuCTAIIIA3ALIIMS.
TemnepaTypa 1uiaBieHus.
I'paduk mnaBiaeHus u
OTBEp/ICBAHUS KPUCTAIUTMUECKUX
Ten (Ha MpUMepe JIbJa).

(hakTaMHCBOWCTBA arperaTHhIX
COCTOSTHHI BEIIECTB,peIaTh
KauyeCTBEHHBIE 3a1aUn

YMerb 00BICHITH OCOOEHHOCTH B
MOBEJICHUH BEIIECTB MPH MEPEX 0 U3
OJTHOTO arperaTHOrO COCTOSTHUS B

npyroe

TAIOIINM JIbJIOM, COCY]I C
BOJIOH, HJIEKTPOHHBIE
BECHI.

DpoHTaTbHAS
naboparopHas padota Ne
2. «Obpa3oBanue
KPHCTAJJIOB):

MUKPOCKOI, MPOOHPKA C
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HACBHIIIICHHBIM
pacTBOpoM
TBYXPOMOBOKHUCIIOTO
AMMOHMS,
[peIMETHOE CTEKJIO,
CTEKJISTHHAS TTAJIOYKa

OOBsiCHEHHE TIPOIIECCOB 3HaTh: YBEIUUYECHUE BHYTPECHHEH 815, DJICKTPOHHBIC TA0JIHIIBI,
IIJIABJICHUS MKPUCTAJUIM3AUY HA | DHEPTUU JaHHOW MAacChl BEIIECTBA NIPU yip.8(1 [1aKaThl
14 VY nenpHas Temora M| ocHoBe 3HAHWW OMOJIEKYJISIPHOM | ero ruiaBieHnn. Popmyrna pacyera -3),
IJIaBJICHUS. CTPOEHUU BEIlleCTBA. Y JeNIbHAs KOJIMYECTBATEIIOTHI, BEIJCIISIONICHCS JI.Ne10
TEIUIOTA TIJIABJICHHUSI, €€ MIPU KPUCTAJLTU3AIINN TelTa 91.

equana: JLK/Kr. YBennuenue
BHYTPEHHEW 3HEPTUU NaHHOU
MAacChl

YMmers: OOBACHATH IPOIIECC TUTABIICHUS U

14




BEILIECTBA TP €r0
nasneHuu. Popmyna ans
pacuera KoJau4ecTBa
TEIJIOTHI, BBIIENAIONIEr 0Cs
npu
KpUCTaJIM3ALUY TeNa.

KpUCTAJUIM3allii HAa OCHOBC
3HAHHUU OMOJICKYJIAPHOM CTPOCHHUU
BC€IICCTBA

Pemenue 3aga4 o reme 3HaTh: TEOPETUUECKUI MaTepra 1o CocraB (DNIeKTPOHHBIE TaOIUIIbI,
15 «HarpeBanue n V33 Pemenue 3anay ¢ TeMe. Y METh: peliaTh 3aJjaqu 1o TeMe UTBHH MTaKaThI
TJIABJICHUE npUMeHeHHEM(HOPMYJI pelnTh
KPHCTAUTHUECKUX TEID. Q=cm(t2-t1); Q=Am 1BE
3a]a9u
Hcnapenue u KureHue. 3HaTh: YTO TAKOE UCIIAPECHUE U 8816,17 JlemoHCTpanus
CKopoCTh HCTIapeHusl. kunienne. CKOpOCTh UCTIapeHus, , «Vcnapenune crimpray:
Hcnapenue )xuaKkocTu B JIMHaMHAYECKOE PABHOBECHE, yrp.9(1 TaTYMK TEMIIEPATYPBI,
3aKPBITOM COCYIIE, HACBIIIEHHBIN 1 HEHACHIIIEHHBIN TIap. -3). MpoOHpKa, JINCTOYKU
JMHAMHYECKOE PaBHOBECHE Konnencanust napa.KpyroBopoT Bojib OyMaru, pe3uHKH,
Hcnapenue u MEXIY ITapOM U KUJIKOCTBIO. B IIPUPOJIE pa3HbBIE CIIUPTHI
16 KOHJIEHCAlIUs VHM HacermmeHnnsiit 1 HeHACBIMEHABIA | YMeTh: OOBSCHATD SIBICHUS HCTIAPCHUS
nap. Kongencanus napa. WKOHJICHCAIIMH Ha OCHOBE 3HAHHH O
[ornomexnue sueprun npu MOJIEKYJISIPHOM CTPOEHHUH BEIIECTBA.
WCMIApPEHUH KAKOCTH U
BBIZICTICHUN €eTPH KOH ICHCAIINH
mapa. OObsICHEHNE SIBIICHUS
WCTIapeHus U KOHJEHCAIlU Ha
OCHOBE 3HaHWH O MOJIEKYIIIPHOM
CTPOEHUH BEIIECTBA, KPYTOBOPOT
BOJIBIB TIPUPOJIE.
Kurenwne. ITocTosHCTBO 3HATh: MOHATHS KUIICHHE, €T 8818,20, JleMOHCTpaIHs
TeMITepaTyphl IPU KUTIEHUH (hmsmueckueocodeHHocTH. CrocoOs! «13y4ueHne mporecca
KUAKOCTH. 3aBUCUMOCTh pacdera KOJIHYecTBa TEIIOTHI KUTICHNS BOIBDY: JATUUK
Kunenue. Y nenpHas TEMITEPATYPbI KUITCHHSI OT Yw™mers: Pemarts 3a1aun Ha pacder TEeMIIepaTyphl, IITATHB
17 TEIUI0Ta JaBJICHUS. Y IelbHas TEeIIoTa KOJIMYECTBA TEIJIOTHI, HEOOXOTUMOTO YHUBEPCAIbHBIN, K002
apooOpa30BaHus U HNHM mapoo0Opa3oBaHUS JUTSTIPEBPAIISHHS] JKUAKOCTH B TIAp CTEKJITHHAS, CITUPTOBKA,
KOH/ICHCAllM1 (xoHIEHCANINN), €€ eNUHUTIA! MmoBapeHHasi Colb

Jx/xr. dopmya [uis pacdera
KOJIMYECTBA TEIJIOTHI,
HEOOXOAUMOro AJIs
MIpEeBpaLLEeHus )KUAKOCTH B Tap.
HUcnonp3oBanue 3Hepruu napa B
OBITY HTEXHHKE.
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Pemenue 3anay no teme: Pemenue 3anau ¢ 3HaTh: TEOPETUUECKUI MaTepral 1o §16JI.
18 «ITapoobpa3oBanue u V33 UCIIONIBb30BAaHUEM (HOPMYITL: Teme. YMETh: peliaTh 3a/[a4u o TemMe Nell
KOHJICHCAITUS» Q=Lm, Q=cm(t>-t1), Q=-Lm, 17,1118
Q=Q1+Qz. 11
25.
[Mepen oObsiCHEHHEM HOBOTO 3HaTh 4TO TAKOE OTHOCHTENbHAS 8§19, JlaTumK TEMITEpPaTypsl,
BAaskHOCTb BO3IYXa. MaTepuananeo0XoaumMo BJIQXKHOCTb. TOYKa POCHI. JLNel TEPMOMETP, MapJisi, co-
19 Criocos! onpeenenns VIHM | TOBTOPHTE NOHATHS I'urpomerpsr.Ilcuxpomerp. 147 CyZ C BOAOU

BJIA)KHOCTHU BO3ayXa.

HACBIIIEHHOT0 ¥ HEHACHIIIEHHOTO
napa.OTHOCUTENbHAS BIAKHOCTh
BO3/yXa.

Touka pochl.

I'urpomerpsr:

KOHJICHCAIIUOHHBIN 1

BOJIOCHOM.

YMerh: I3MepsTh OTHOCUTENBHYIO
BIIQ>KHOCTB BO3/1yXa C
IIOMOILBIOTEPMOMETPA
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Hageixu pabotsi ¢

MICUXPOMETPOM.
IIpakTrueckoe 3HaUeHUE
BIIQ)KHOCTHBO3/1YXa.
IToBTOpEHUE BONPOCOB, 3HaTh: BUABI MEXaHUUECKOW SHEPTHH, 8821, (DNIEeKTpOHHBIE Ta0INIIbI,
CBSI3aHHBIX CIIOHATHUEM BHYTpeHHsIst sHeprusi. CoXpaHeHHe 1 22, MTaKaThI
«GHEPTHs»: BUIBI npeBpalieHue sHeprun. TernsaoBble JL.Nel
Pabora mapa u raza npu WH | MexaHWYecKoi sHEpTUU asurarenu. ABC: yerpoiictso, 126
20 | pacmmpenun. /lpurarens M | (norenumanbHast u IPHHIMIICHCTBISL, TPAKTHIECKOE
BHYTPEHHETO CTOPaHHS. KWHETHYecKas ), BHYTPEHHSIS npuMeneHre YMers: OObACHITH
sHeprus. CoxpaHeHHne U paboty ABUTraTens BHyTpEHHETO
npeBpalieHie YHEPTUH. CropaHust
JBurarenb BHyTPEHHET O
CropaHusi, yCTpOHCTBO,
MPUHITUI JIENCTBUS,
MPAKTUYECKOE
MIpUMEHEHHE.
VY CTpORCTBO U TIPUHIIKI JEHCTBYSI | 3HATH: Y CTPOMCTBO M MPHHITAI aekcTBrs | 8823,24 B DIIEKTPOHHBIE TAOJIHUIIB,
apoBOi TypOUHEI, ee MapoOBOM TYpOMHBI 3,4Ha [1aKaThl
MpUMEHEHUE. c.57
21 [Maposas Typouna. KIT/I VHM KO?(b(bI/ILII/IeHT TTOJIE3HOT'O YMeTs: BBIHHSHHTL KO3 HUITHESHT IToxroro
TEIJIOBOT'O ABUTATENS. IECTBHS II0JIE3HOTO JIEHCTBUS TEMJIOBOTO BU
(KIT1) rermmoBoro apuratens. KI1JI| nBurarens Th
JBUraTenell BHyTPEHHEr0 CTOPaHNUS] cO00IIEH
u us
MTapoOBbIX TypOWH.
[loBTOpHTENEHO- HaBpiku o pemrenuro 3a1a4d u 3ammra npoeKkToB 1o Teme "TensoBsie IToxroro DIIEKTPOHHBIE TAOHIBI,
BU [IAKaThI
00001maromuii ypok no IIepPEBOAY SIMUHUII. SABIICHUS" TBCA K
22 TeMe ¥33 Bnanmers yMeHUSIMH TIPOESKTHOM KP
"N3menenne arperaTHbIX NI TENbHOCTU
COCTOSIHMH BerecTsa"
KonTpoabnas pabora [IpoBeputh yMeHNA 1 HaBBIKK 10 | 3HaTh: OCHOBHBIE ONPEEIEHUS U CocraBurt
b
Ne2 o Teme Ky | PEUeHHIo 32124 1o JaHHOM Teme | (OpMYIIbI TEMBI KPOCCBOD
23 "U3mMeHeHHne YMeTb NPpUMEHATH MOMYYECHHBIE 3HAHUA | [T
arperaTHbIX COCTOSIHU I IPY PELICHUHN 3a1a4
BemrecTsa'

3. 9JIEKTPUYECKHUE ABJEHUA (27 uacos)
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[Ipumeps! snekTpuU3anuu IBYyX 3uats: JlBa pona 3apsiioB. 88§25,2 CrexiisiHHas 1 900HUTOBAS]
AHaIH3 KOHTPONBHOI TEJN TPEHUEM JPYT O JIpyra, IpH BsaumMoneiicTBHEOANHAKOBO U 6, [AJIOUKHI
24 P A60ThL. DI eKTpH3aLHs MHM COHpI/IKOCHOBeHI/II/I.UI[Ba poxna Pa3HOUMMEHHO 3aps>KECHHBIX TEI. JI.Nel1l
Ten. J[Ba pojia 3apsyIoB. 3apsaoB.B3aumopeiictere Ywmers: [IpuBoauTh npuMepsl 79,
OJJTHOBPEMEHHO U Pa3HOMMEHHO JJIEKTPU3ALUH T TPEHUEM JIPYT O 1182.
3apsDKEHHBIX Tedl. Jpyra,lpy CONPUKOCHOBEHUH
o5 DIEKTPOCKOII. VM| Y CTPOACTBO, IpHHII 3Hath: Y CTpONCTBO, IpUHIMI AeiicTeus | 8§27, 28 JIIEKTPOCKOIT
DIEKTPUYECKOE MOTe. JCHCTBYS M HA3HAYCHHUE MHA3HAYCHUE HICKTPOCKOIIA. JLNel173
anekTpockomna. [Ipumepst 1
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BCHICCTB, ABJIAOIINXCA
OpOBOAHHUKAMUU
AUSJICKTPHUKAMU. ITone xak BUJ
MaTepuu.

Cy1iecTBOBaHUE SICKTPUUECKOTO OIS
BOKPYT HARJIEKTPU30BaHHBIX Tel. [lone
KaKBH]l MATEPUU.

Ywmers: [IpuBOIUTE IpUMEPHI BEIIECTB,
SIBJISTFOIIMXCS IPOBOTHUKAMH U
nudnekTpukamu. OnpenensirThb
HaIPaBJICHUEIJIEKTPUUECKUX CUIT U
A3MEHEHNE UX

MOIYJISI IPU U3MEHEHHUH PACCTOSTHUS
JIONCTOYHHUKA TOJIS

174,1187

JenrMocTh 3JeKTPHUYEcKOro 3naTb: JluckpeTrHocTh AnekTpuueckoro | §§29,30, DJIEKTPOMETP
3apsana. DnekTpoH. OnbITh 3apsana. OnektpoH. OneiTel Muwnkena | ymop.11,
Mwukena u Modde mo u Uodde. Kynon.CtpoeHue aToma. Nel218,
HemumocThb WH | onpexaenenuto 3apsaa IIporousin HeiiTponsl. CTpoeHue atoma | 1222.
26 3JIEKTPUYECKOT0 3apsi/ia. M | snekrpona. Eaunuiia BOJIOPO/IA, I'eJIUs, JINTHSL.
Crpoenue aToma. ANEKTPUIECKOr03apsiia - KyJIOH. [TonoxurensHbIEe U OTPHUIIATETBHEIC
CrpoeHune aToMOB BOJIOpO/Ia, WOHBI
TeJust, JTUTHUS. YMeTh: 0OOBICHATH CYIIECTBOBAHUE
[onoxurenvHbIe H HavMEHbIIIEH OTPHUIIATENLHON YaCTUIIBI
OTPHUIIATEIIbHBICHOHBI. Omnpenensats CTpyKTypHOE CTPOCHHE
aToMa
OOBsACHEHHE dIIEKTPU3ALMN TEI 3HaTh TEOPETHYECKUI MaTepual 831, DIIEKTPOHHBIE TAOIHUIIBI,
TIPHUCOTTPUKOCHOBCHHH, HIOM3y4EHHON TeMe yop.12. [IaKaThl
CYILECTBOBAHUS IPOBOJHUKOB U VMeTh IPUMEHSATE
27 OOpbscHeHHE 5 VIHM | AMATIEKTPHKOB, MEpe/aiy YacTu TEOPETHUECKUIM MaTepHa IIPH
AIIEKTPUIECKHX SBJICHUH. AIIEKTPUIECKOTO 3apsijia OT OOBSICHEHHH SIBJICHUS
OJHOrI'O TCJia K APYIroMmy, JJIEKTpHU3aLUHA
MPUTSDKEHUS He3apsHKEHHBIX
MIPOBOJISIINX TeN K
3apsHKEHHOMY HAOCHOBE
3HaHUH O CTPOEHHUU aTOMa.
Onexrpuueckuil ToK. Mctounuku | 3HaTh: ICTOYHUKH TOKA. YCTPOHCTBO, 832, AKKyMynATop, 0atapeu
DeKTpUHECKHH TOK. TOKa.Y CTPOMCTBO, IEHCTBHE U JeificTBHE U IPUMEHEHHE JI.Ne123
28 VCTOUHIKI VHM| [TPUMCHCHHE ranbBaHUYeCKUX rajbBaHUYECKUXDIIEMEHTOB U 3,1
SMEKTPHYECKOTO TOKA. 3JIEMEHTOB U aKKYMYJIATOPOM. AKKyMYJISITOPOB. 23
Ymerb: OOBACHSTD YCIOBUS .3aJ]aHue
BO3HUKHOBEHUS U 6.

CyHICCTBOBAHU
QJICKTPUYCCKOI'O TOKA
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DJeMEeHTHI IIEKTPUIECKON 3HaTh: DJIEMEHTHI AJIeKTpudeckor e | 8834- CocTaBHBIC YaCTH
29 DNeKTPHYECKAs TIEMb H e THM L€ U UXYCIOBHBIE UUX yC.J'IOBHI)Ie 0003HaYeHUSI. 36. DIIEKTPOLIETH
COCTABHBIC YACTH. obozHaueHus. Cxembl YMmerb: CocTaBIATh U YEPTUTD ynp.13
INEKTPUIECKUX LICTeH. CXEMBIDIIEKTPUYECKUX LeTei (1), J1.
Nel242,
1243.
ONeKTpUYecKUi TOK B WH | IloBTOpenue cBeneHuil o 3uatb: [Ipupomy anekrpuyeckoro Toka B | 8834-
30 Metasuiax. JleficTBus M | cTpyKType Metajuiax. JefcTBUS 3JIEKTPUIECKOro 36.JL
3JIEKTPUYECKOT0 TOKA. merasuia. [Ipupona TOKaW MX MPAaKTUYECKOE MPUMEHEHHE Nel252

3JIEKTPUYECKOTrOTOKa B
Merasax. JlelcTBus
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Hanpagnenue Toka.

3JIEKTPUYECKOrO TOKA
U UX IIPUMEHEHUE.
Hanpasnenue
3JIEKTPUYECKOr0 TOKA

VYwMers: Onpenenars
HaIlpaBJICHUEIJIEKTPUIECKOT'0
TOKa

Cuna Toka. SIBieHne MarHUTHOrO | 3HaTh: YTO TAKOE CUIa TOKA. SIBjIcHUE 837, JlaTauk TOKa, aMIepMeTp
Cuta Toxa. EuHums! B3aUMO/JICHCTBHS ABYX MarHUTHOT'O B3aUMOJIEUCTBUS JBYX yIp. JIBYXITPEAEIIbHBIM,
31 CHIIBL ToKA 1 | MHM| nmapaienbHbIX IPOBOAHUKOB C NapauIeIbHBIX TPOBOIHUKOB C 14(3). MCTOYHMK IMUTAHUS, KOM-
TOKOM. EJIMHULIBI CUIIBITOKA - TOKOM. YMeTh: OnpeaensiTs CUTy [LIEKT IIPOBOJIOB,
amrep. TOKa, PelIaTh [PE3UCTOPEI, KITI0Y
Ka4€CTBCHHbBIC U KOJIMYCCTBCHHBIC
3a/iaun
Amnepmerp. Hasnauenue amnepmerpa, 3uate: Hasnauenue amnepmerpa, 838, JlaTumk Toka, aMIepMerp
Jlabopamopuasn paboma BKJIFOUCHUE aMIIEpPMETPa B IIETIb. MPaBUIIaPa0OThI ¢ PU3UYECKUMU ymp.15. TIBYXIIPEIEbHBIN,
No 4 "Cohopka OnpezeneHue eHbl AefieHus ero | npudopamu Ymers: CoOuparthb MICTOYHUK MUTAHUS, KOM-
32 3JIEKTPUYECKOM 1enu U 1 VII | mkanst. HaBeiku mocOopke 3JIEKTPUYECKYIO LI€Mb, IIPOBOAUTH [UIEKT IIPOBOJIOB,
H3MepeHHe CHIIbI TOKA B 3JIEKTPUYUECKOH LIeIH, W3MEpEHUsI, aHAJIM3UPOBATh, JIE/IaTh [PE3UCTOPBI, KITI0Y
ee pa3TuYHBIX BBIBO/IBI
ydyacTkax"
BBoJHbIi HHCTDYKTA 110 Hanpsokenmue. Emnanna | 3Harh: 4TO TaKOE HANPSUKEHUE. 8839- [laTunk HaTIpsDKEHUS,
T — HaIPsDKEHUS - BOJIET. | EnuHMIaHAnpsDKEHUS — BOJIBT. 41, BOJIBT- )
33 DJeKTPHUECKOe 1 | IHM Ha3znauenue BonbTMETpA. Ha3znauenue BoabT™METpA. yrp.16 METpP JABYXIIPEAEIbHBIN,
Hanpsikenue. EIuHuIE! Brutouenne BompTMETpa B YMmers: BrirouaTs BOTBTMETpP B (D). MCTOYHHK ITHTAHUS,
e — uens. OmnpeneneHue LEHBI 3JIEKTPUUECKYIO 1enb. Onpenenirs KOMILJIEKT ITPOBOJIOB,
JIETIEHUS! eTOIITKABI. [EeHY [PE3UCTOPHI, K0T
JIEJIEHUS! €TO TIKAJIBI
BonsT™meTp. JlabopaTopHas pabota mo naCcTpyKIuu. | IloBTOpH [laTurk HAIIPSDKCHMS,
Jlabopamopuasn paboma Hasznauenue BonbTMETpa, IpaBUIa Tb BOJIBT-
34 N 5 «3mepenne 1 vII paboThIC PU3NIECKUMHU TPUOOpaMU 8839-41 METp JABYXTpPEAeTbHBIN,
HANPSI’KEHHs Ha YMmerb: CoOnpaTth IMEKTPHYECKYIO 1EIb, MCTOYHHK ITUTAHMS,
PA3IUYHBIX YYACTKAX IPOBOAUTH U3MEPEHUS, KOMITJICKT TIPOBOJIOB,
3JIEKTPUYECKOI Lenmmn aHAJTM3UPOBATH,IETIATh BBIBOIBI [PE3UCTOPEI, K0T
3aBUCHMOCTD CHIIBI TOKa B 3HaTh: OHATHUE NEKTPUUECKOE 843, JlemoHCcTpanus
LIEMIA OTCBOWCTB conpotuBienue. Eqununa ymp.18( «Mccnenosanue
InexTprueckoe BKJIFOUEHHOTO B Hee COIIPOTUBIICHUS 1,2) 3aBUCHMOCTH CHJIBI TOKa B
COMPOTHRIICHHE HH | npoBoguuka (mpu - Owm. [TPOBOJTHUKE OT HAIIPS
35 1 M | mocTOSHHOM HaNpsUKEHWH Ha YwMmerb: OOBSICHATH PKEHS): TaTYUK TOKa,
TpOBO/HIKOE. | IMHHILET €ro KOHI[aX) MIPUYHMHBI COITPOTHBIICHUS NTATYMK HATIPSDKEHMS
COIIPOTHUBIIEHUS. ) P p P ’

DNEeKTPUUYECKOE COMPOTUBICHUE
Enununa conporusnenus — Om.
OOBbsCHEHHE IPUIMHBI

ITPOBOAHUKOB

pe3ucTop, peocrar,
MCTOYHUK MTUTAHHUS,

KOMILICKT ITPOBOJAOB,
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COIIPOTUBJICHUATIPOBOAHHUKA.

KJIIOY

36

3akon OMa j1s y4acTka
Lenu

NHM

YcraHoBIEHUE Ha ONBITE
3aBUCUMOCTHCHIIBI TOKA OT
HaIlpsKEHUA U OT
conpoTuBieHus. 3akoH Oma ais
yuacTKa IErH.

3uath: 3akoH OMa JUIs yuacTKa IeTlu.
YMeTb: Y CcTaHaBIMBATh Ha OIBITE
3aBUCUMOCTH CUJIbI TOKa OT
HaIIPAXKCHUA U

COITPOTUBJICHUSA

§842,
44,

yrp.19(
2,4)
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VcTaHOBIGHHE HA OMNBITE 3aBUCUMOCTH

3HATh: YTO TAKOE

§845,46,

JJICKTPOHHBIE TAOJIUIIBI,

COIIPOTUBJICHUS ITPOBOIHUKA U €r0 yIEIbHOE ymp.20 [1aKaThl
Pacuer conpOTHBICHHA VH | AVMHBIL, IUIOMAH TONEPEIHOrO COIIPOTHUBJICHHUE.
37 IIPOBOHHKOB. YJICJII)HOC M CCUCHMA U BCUICCTBA, U3 KOTOPOro OH YMmeTh pacCuUnThIBaTh
CoNpOTHBIICHHE. W3TOTOBJICH. Y IETbHOE COMPOTUBIICHUE. | COMPOTUBICHUETTPOBOAHUKOB
EnvHuna y1enbHOro ConpoTUBICHUS.
®opmyna Juisi pacueTa COMPOTUBRIICHUS
IIPOBOJHHUKA.
38 Pemenue 3aga4d no teme: V33 Hagbiku 110 pereHuio 3aad 3HaTh: TEOPETUUECKUM MaTepUal %03 01070:070i
«3akoH OMay 0 TeMe .
YMeTh peliath 3a/1a4u 10 TeEME 3aJlaHus
PeocTaThl. Hasnauenue, ycrpoiicTBa, IeiCTBUE U 3HaTh: Y CTPONCTBO, IPUHIIUI 847, Jaruuk Toka, peocrar,
yCIOBHOE 0003HAYEHHE peocTara, paboThl HHA3HAYEHHE PEOCTaTa ymp.2 WCTOYHMK TTUTAHUS,
39 ']If;bioff;’::p;fﬂ 01:3 ‘Z{oﬂa V] | HaBBIKH 1O pabote ¢ peocTaToM VYwmers: Mcnionb3oBath peoctat mist | 1(1-3). KOMILJIEKT TIPOBOJIOB,
CI/I}II)I TOKZ pe(I))CTaTOM" PETYJIIUPOBKHU CUIIBI TOKA B KITFO4
eI, JIeNIaThPacyUeThl
COITPOTUBJICHUSA TPOBOJHHUKOB
Jlabopamopunaa padoma JlabGopaTopnas pabota 1o 847, JlaTuuk TOKa, JaTYUK
Ne7 "HU3mepeHue VI UHCTPYKLMH Y METh: JILNel HaIpsDKEHUS, aMIIEPMETP
40 CONMPOTHBJICHHSA CocTaBiATh 1EMNb C 323 JIBYXTIpeIeNbHBIH,
NMPOBOHMKA NPH MOCIIEIOBATENFHBIM BOJIETMETP
MOMOIIM aMIIepMeTpa 1 COEIMHEHNEM TIPOBOJHIKOB H JIBYXTIpeeNbHBIH,
BOJIbTMeTpa" YEPTUTH €€ CXEMY PE3UCTOPHI, UCTOTHUK
MTATaHWS], KOMILIEKT
MIPOBOJIOB, KITIOY
Ilens ¢ mocinemoBaTeILHBIM 3HaTh: Obmee 848, JlaTuuk TOKa, JaTYUK
COEIMHEHNEM IIPOBOTHUKOB U €€ COIIPOTHUBIIEHHE, 00IIIee ymp.22( HaIpsDKe
ITocnenoBarenbHOE cxema. O01Iee conmpoTuBIeHne, 001Iee HaIlpsDKEHUE U CUJjla TOKA B 1),JL HUsI, aMIIEPMETP
41 COEIIMHEHNE NHM)| manpspkeHne v crjla TOKa B IIEMH TPH IENHU TPH TOCIIeA0BATEITEHOM Nel346 NIBYXIIPENEITBHBIMN,
MIPOBOTHUKOB. MTOCTIEIOBATENNEHOM COETUH CHHIH coemuHe BOJIETMETP JABYXIIPEIIEITb-

IIPOBOAHUKOB.

HUU TIPOBOTHUKOB

VYwmetrh: CoCcTaBIATE 1IENE C
I1OCJIEI0BATEIbHBIM
COEIMHEHUEM
MIPOBOTHUKOB M YEPTUTh
ee cxemy

HbI, pe3UCTOPBHIL,
MCTOYHUK TUTaHUSA,
KOMILJIEKT IIPOBOIOB,
KITIOY
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I_[el'[I) C nmapaJuICJIbHBIM COCIUHCHUCM

3uate: OOmee

849,

JlaTuuK TOKa, JATYUK

MIPOBOJIHUKOB U ¢ cxema. OOIasi cuina | CONpOTHBIICHUE, 00IIIee BOIIPOCHI HaMpsDKEHUS, aMIIEpMETP
TapasensHoe MH | TOKa ¥ HANPSDKEHUE B IEMH C HaIpsDKEHUE U CUJIA TOKA B IBYXIIPE/ICIbHBIH,
42 COCIUHCHUC M napajaiaeIbHbIM COCAUHCHUEM. ey IpU napaajieIbHOM BOJIBTMCTP ABYXIPCACIb
IIPOBOAHUKOB VMensbleHue 001ero COINPOTHUBJICHUS COCJIUHECHUU HBIH, PE3UCTOPHI,
IIPH NapaaaeaIbHOM COCAUHEHUN MIPOBOAHHKOB MICTOYHHK ITUTaHUA,
MPOBOJIHUKOB B HEM. CMerianioe VmMmern: CocTaBisATh LEND C KOMILJICKT IIPOBOJOB,
COEIUHEHUE IIPOBOIHUKOB. napaJijIeIbHIMCOEINHCHUEM K04
IIPOBOJHUKOB U YEPTUTH €€ CXEMY
Pewienue 3aga4 no teme: 3uatb: OCHOBHBIC onpesenieHus U | ynp.23(2,
43 «CoeanHeHus Y33 (hopMyIIBI TEMBI ,
MPOBOJAHUKOBY VMerh: PaccunThiBaTh IapaMeTphl | 9).
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QJICKTPUYCCKUX ueneﬁ C
Ppa3iInYHbIMHA
BUJaMH COCI[I/IHCHI/II\/'I IMPOBOJHUKOB

Pabora snektpuyeckoro Toka. Eqununa | IlepeBoants kB1u B JIXk. 850, J[aTuuk TOKa, TaTINK
paboThl ToKa — JKOYIb. DopMyITbl PaccunteiBaTh paboTy 1 MOIIHOCTB| yIIp. HaMpsHKEHHsSI, aMIIepMETp
B3aMMOCBSI3HU C IPYTUMHU (PU3NIESCKUMU TOKa 24(1, IMBYXTIpEIEIbHBIN,
PaboTa 1 MomHOCTH
44 NHM| Benuunaamu. MoOIIHOCTH 2) BOJIBTMETP ABYXIPENECIh-
ANEKTPHUUECKOTO TOKA .
3JIEKTPUYECKOro Toka. Ennnuia 851, HBIW, TAMITOYKa, ICTOYHHUK
MOILHOCTH TOKa — BaTT. DOpMYyJIbI yrp.25( MMUTAHUA, KOMILJIEKT
B3aMMOCBSI3U C APYTUMU BEIUYNHAMU. 1,4) IIPOBOJOB, KIIFOY
Jlabopamopnaa paboma JlabopaTtopHas pabota 1o 851 JlaTumk ToKa, TaTIYUK
Ne 8 "Uzmepenue VII WHCTPYKITUHN Y METh! (oBT HaPsDKEHUS, aMIIEpMETP
45 MOIIHOCTH H PadoTHI W3mepsTh cuity Toka op),52 IMBYXTIpeNeNbHBIH,
TOKA B 3JIEKTPUYECKOMH HamnpsbkeHue. PaccunTeiBath JIL.Ne139 BOJILTMETP JIBYXIIPENEIb-
Jammne" padoTy MMOIHOCTh TOKA 7,1 HbIH, JTAMITIOYKA, MCTOYHHK
412,141 MATAHUS, KOMITJICKT
6. [TPOBOJIOB, KJIHOY
IIpuumHa HarpeBaHus NPOBOMHUKA IpH | 3HATH: 3akoH [[koyms-Jlenma. 853,
Harpesame MIPOTEKaHUH 110 HEMY AJIEKTPHYECKOTO ®dopmynamist pacuera yrp.27(
ToKa. 3akoH Jlxoyns — JleHma. BBIJEJISIEMOr0 KOJIMYECTBA 1,4)
46 MIPOBOIHUKOB NHM
DopMyIBI 115 pacdeTa BBIAEISIEMOT0 TEIJIOTHI
JIEKTPHIECKUM TOKOM
KOJIMYECTBA TEIIJIOTHL. YwMmers: Onpenensrs NpuIuHbI
HarpeBaHus
MIPOBOIHUKA TIPH TTPOTEKAHHH
10 HEMY3JIEKTPHYECKOT0 TOKa
Y CTpoiicTBO TaMIThl HAKATHBAHUS U : i 54, JL
TTaMIa HAKALHBARILSL. p 3HaTh: YCTPOHCTBO U 854,
DeKTpUecKie WNH | marpeBarenbHbIX 351eMeHTOB. Perienue TIPHHITAI PaGOTHLTAMIIBI Nel450,1
47 M | 3amau Ha pacyer pabOTHI U MOITHOCTH 45
HarpeBaTelnbHbIe . P p Hl HaKaJIMBaHIA
HOHGODLL AJIEKTPUYECKOTO TOKA U IIPUMEHEHNE 4,
PHOOPBL. 3akona Jlxoyns — Jlenua. 3aJaHU
e8.
[IprurHBEI BOSHUKHOBEHHS! KOPOTKOTO 3HaTh: Y CTPOMCTBO U IPHHIUII §55,J1.
48 Koporkoe 3amMbIKkaHuE. VIHM | 33MBIKAHHSL. Y CTpOICTBO M IPUHIIUI JECTBUSNpPENOXpaHUTENEH Nel453.

[Ipenoxpanurenu.

JEHCTBUA MPEIOXPAHUTENEH.

YMmerh: BBISICHAT NpUYMHBI
BO3HUKHOBEHUS KOPOTKOTO
3aMbIKAHUS
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Pemenue 3aay Ha ocHoBOnoyaraomue | 3uaTh: OCHOBHBIC JILNe127
BOIPOCHI TEMBI: B3aUMOJIEIICTBHE orpeeneHus UpopMybl 5,1276,
[loBTOpHUTENBHO- 3apsDKEHHBIX Tel, U300pakKeHHe CXeM TEMEI 1277,
49 00001aroNMi ypoK 1o JNEKTPUUECKUX Lienel; Ha 3akoH OMa Ywmers: [IpuMeHsTh U3ydeHHBIH MOJTO
TeMe «DIIEKTPHUYECKUE V33| st yyacTka 1emnu, mocaeqoBaTebHOC B | TeOPETUUECKUIi MaTepual pH T. K
SIBIICHUSD» napajieabHOe COSUHEHHE peleHnu3agay KOHTP
MPOBOJIHUKOB, 3aK0oH [[xoyns — Jlenna .
U HEKOTOPBIC IPYTHE. pabor
e
KounTtpoabsnasi padora Ne IIpoBeputh yMeHUS U HaBBIKY pemieHust | 3HaTh: OCHOBHBIC [Toaroro
50 3 no Teme Ky | 3amad onpesieneHus uGopMyIIbl BH
"JekTpUYECKHE TEMBbI Tb
VYwmers: IIpuMeHsITh U3y4EHHBII coobme
HUS
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aABJeHuda"

TEOPETUYECKUI MaTepua Mpu

petieHun
3a1a4
4. SJJEKTPOMATHUTHBIE SABJIEHUS (7 uacos)
CylecTBOBaHHE MarHUTHOT'O TIOJISI 3uartb: CyliecTBOBaHUE 8856,57 JleMoHCTpaIus
AHTIH3 KOHTDOIBHOH BOKPYT IIPOBOAHUKA C JICKTPUUECKUM MAarHUTHOTO MOJISIBOKPYT , M 3mepenue mons
A60TEL. MArHITHOE HONC. TOKOM. MarHuTHOE 1oJ1€ NPSMOro TOKA. | MPOBOJHUKA C IEKTPUUECKUM JI.Ne145 [TOCTOSIHHOT'O MarHuTa»:
51 i/l MHM| MaraurtHable JUHAY MarHUTHOT'O ITOJIA. TOKOM 8,1459. MaTYMK MAaTHUTHOI'O I1OJIs,
arHHTHOi;(:.Ie TpAMOTo HampaBnenue MarHUTHBIX TUHUHN U €T0 Ywmers: Onpenensitsb MOCTOsH §
CBSI3b C HAIIPABJICHUEM TOKA B HaIpaBJICHUEMar HUTHBIX HBIH MarHUAT TIOJIOCOBO
TIPOBOJHHUKE. JIMHAN
MarnauTHOE€ 1one MarauTHo€ 1oJie KaTyIIKU C TOKOM. 3naTh: CriocoObI H3MEHEHUS 858, /TeMoHcTpanus
KaTYIIIKA C TOKOM. Croco6bI M3MEHEHHUS MATHUTHOTO MarHUTHOrOJIeHCTBUS KaTYIIKU ¢ | YIp.2 «3mMepenue moss
ONEeKTPOMATHUTHI JIEHCTBUS KATYIIIKU C TOKOM (M3MEHEHUE | TOKOM 8(1-3). MMOCTOSTHHOTO MarHUTa:
52 Jlabopamopuasn paboma yI] | 9MCIa BUTKOB KaTyIIKH, CHIIbI TOKA B YwMmerb: OOBICHITH QU3NUECKUE MaTYMK MAarHUTHOI'O I10JIS,
Ne9 «CoOopka HEH, IOMENEHUE BHYTPD KaTYIIKU SIBJICHMSIHA OCHOBE 3HAHUI O IMOCTOSTH
3JIEKTPOMATHUTA U JKEJIE3HOTO CEPACUHUKA). MAarHUTHOM TI0JIE HBIH MarHUAT TIOJIOCOBO
HCHbITAHUE €ro
JACHCTBUSD).
Hcronp30BaHne 3JIEKTPOMAarHUTOB B 3HaTh 00 WCIIOTH30BAHUH §58(mmoB JleMOHCTpaIus
MPOMBILUIEHHOCTH. BaxHbie 11 3JIEKTPOMAarHUTOB B TOPUTH), «3mepenne nosns
MIEPEHOCKU I'PY30B CBOICTBA MIPOMBITIIICHHOCTH. 3aJaHue [TOCTOSIHHOI'O MarHUTa»:
53 [Ipumenenue VIHM| 27KTPOMArHHUTOB: BO3SMOKHOCTD JIETKO YCTpolcTBO U ACHCTBHE 9(1,2) MATYMK MArHUTHOTO T1OJIS,
3JIEKTPOMAarHUTOB. MEHSTh X TOJBEMHYIO CHITY, OBICTPO AIEKTPOMArHUTHOTO pelie [TOCTOSIH
BKJIKOYATh U BBIKJIFOYAaTh MEXaHU3MBbI Ywmers: [IpuBoauTh HBII MAarHUT IIOJIOCOBOI
noabeMa. Y CTpOMCTBO U ACHCTBHE MIPUMEPHI UCITOJIb30BAHUS
SJICKTPOMArHuTHOIO peiIec. DJIEKTPOMAarHuToB
ITocTossHHBIC MAarHUTEI. 3HaTh: [locTOSTHHBIC MATHUTEL. 8§59, /laTdrK MAarHUTHOT'O TIOJIS,
B3anmopelicTBre MATHUTOB. BsaumozelicTBHe MarHUTOB. 60, o
OOBbscHeHVE IPUYUH OPUEHTAITUU OpueHTausIMarHUTHBIX CTPENOK B| JI.No14 CTOSIHHBIA MarHUuT
JKEJE3HBIX OMMUIIOK B MATHUTHOM IIOJIE. MarHATHOM IT0JIe 3eMITH 76, [TOJIOCOBOM, JIMHEHKA
OCTOSHHELE MAIHITLL N3obpaskeHre MarHUTHBIX TTOJEH YMmerb: OOBSICHITH TPUYHHBI 1477. M3MEpUTENbHAS
54 WHM| noctosHHbIX MarHuTOB. OpreHTanus OpPHUEHTALIUMKENE3HbIX OMUJIOK B

MarnuTHOEe 1oj1e 3eMITH.

MarHUTHBIX CTPEJIOK B MATHUTHOM II0JIE
Semnu. MI3MeHeHNsS MarHUTHOT'O TTOJIS
3emnu. 3HaUueHUe MArHUTHOT'O TTOJIS
3emnu. 3HaYeHHE MArHUTHOI'O OJIS
3eMIIH JKUBBIX AJIs1 OPTaHU3MOB.

MAaravMTHOM II0JIC
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I[eﬁCTBHe CHJIBbI Ha MTPOBOAHUK C TOKOM,

3HaTH6 YTO TAaKOE IIOCTOSHHEIC

861,

JlemoHCTpanus

HaXOJALMNCA B MATHUTHOM IIOJIE. MarHuthsl. Bzaumonericreue JI.Ne147 «3MepeHre MarHuTHOTrO
[eiicTBHE MAarHUTHOTO M3meHeHne HanpaBiIeHUs: TOU CUJIBI MarauToB. OpueHTaus 3,1481. [1OJIT BOKPYT MPOBOAHUKA
55 10JIs1 Ha MPOBOJHUKE C MHM| [IPY U3MCHCHHH HAIPAaBIICHHUS TOKA. MarHUTHBIX CTPEJIOK B MAarHUTHOM C TOKOM»: HaTYUK
TOKOM. DJIEKTPUUYECKUI Bparmenue paMku ¢ TOKOM B MarHUTHOM | 110j1€ 3eMIIU MAarHUTHOTO TIOJIs, IBa
JIBUTATEITb. none. [Ipunnun neicTeus YMmerb: OOBSICHITD MPUYMHBI [MTATUBA, KOMILICKT
anekTpoaBurarens. [Ipeumytiectsa OpHEHTALUMKENIC3HBIX OMUIIOK B [IPOBOJIOB, HICTOYHHK TOKA,
3JIEKTPOJABUTATENEH. MarHMTHOM II0JI€ KJII01
Hcnonb3oBaHuEe BpAlIEHUS PAMKH C 3naThk: JleficTBrue CHITBI Ha 8856 — JleMoHCTpaus
Jlabopamopuasn paboma TOKOM B MarHUTHOM TI0JIE B YCTPOMCTBE | MPOBOJHUK C TOKOM, 61(moBT «3MepeHre MarHuTHOTrO
Nel0 "W3ydenue 3JEKTPUYECKUX U3MEPUTENBHBIX HaXOSIIUICS B MATHUTHOM OpHTH), [MOJIs1 BOKPYT MPOBOAHUKA
56 JIEKTPUYECKOT O VII | mpubopos (MaTepraa MOKET OBITH none. Bpamenue pamku ¢ Tokom B | JI.Ne147 C TOKOM»: JTATIHK
JABHUTraTes sl MOCTOSAHHOTO paccMOTpEH B IPOIecCe KOJUIEKTHBHOTO | MarHuTHOM mone. JlabopatopHas | 4,1475. MarHMUTHOTO MOJIs, 1B
TOKA" obcyxaenns 3aganus 11(1)). paboTa 1Mo MHCTPYKIUU [ITaTHBA, KOMITJICKT
Ymers: OOBSCHATD TPHHITHIT MMPOBOJIOB, HICTOYHHK TOKA,
PabOTHIIEKTPOIBUTATENS KITFOY
IToBTOpEHKE TEMBI: 3Hath: OcHOBHBIC
57 «DNIeKTPOMarHUTHbIC y33 OmpeNIeNeHH UPOPMYITEI
SIBIICHUS. TCMBI
YMeTh MPUMEHATD OJTy4IeHHbIE
3HAHUSTIPH PENISHUH 33434
5. CBETOBBIE SIBJIEHUSI (8 uacos)
Ontuueckue siBieHus. CBer — 3HaTh: ONTHYECKHE SIBIICHUS. 862, DIIeKTPOHHBIC TAOHIIEI,
VCTOMHUKH CROTA. BaXHEUINI (akTop >KU3HHU Ha 3eMIie. Ucrtounukucsera. TeHb U ymp.29 MTAKATHI
so | Tipmwomnnoe | 1| iy e v, P o | poren 0
pacrpocTpaHeHne CBeTa ) ) poIk Sa/1aHH
MOJyTEHU. 3aTMEHUS KaK IpUMeEp CBETa B CYIECTBOBAHUH e Ymp.
00pa3oBaHUs TEHH U MOJTYTEHU. JKM3HU Ha 3emiie 12(1,2).
SBnenus, HaOMrIOAaEMBIE TIPU TTAICHUT 3nath: OTpakeHue cBeTa. 863, DIEKTPOHHBIC TAOIHIIHI,
59 OtpaxxeHne cBera. VHM| “1Y4a cBeta Ha oTpakarouiue 3aKOHBIOTPAXKEHHUS ymp. [71aKaThl
3aKOHBI OTPAKEHUA CBETA noBepxHocTU. OTpakeHue CBeTa. Yw™merb: PucoBaTh X011 30(1 -
3aKOHBI OTPaKEHUS CBETA. Jy4el TOCIe0TPaKESHHUSI 3).
ITnockoe 3epkaino. IToctpoenne 3HATh: YTO TAKOE IIOCKOE 864, (DJIeKTpOHHBIE TaOIMILIBI,
60 Tl0cKoe 3epKao. MHM M300pakeHUs B TUIOCKOM 3epKaJe. 3EPKaJIO. 3€PKAJIBHOE U JL.Nel5 [JIaKaThbl
OCO0EHHOCTH ATOT0 U300paKECHUS. paccessHHOE OTpakeHUE Y METh: 28,
Crpouts u3obpaxenue B riockom | 1540,15
3epKaie 56.
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61

IIpenomnenue ceera.

NHM

SIBneHus mpenoMIIeHUsI CBETA.
OrnTryeckasi IIOTHOCT CPE/Ibl. 3aKOHBI
npenomiieHust cBera. CoOuparomasicst u
pacceuBaroast TMH3bl. DOKYC JTUH3EIL.
®dokycHoe paccrosiHue. OnTHYecKas

3HATh: IOHITHUS
MPEIOMJICHHUE CBETa.3aKOHBI
TIPETIOMIICHHUS

VYMern: PrucoBath xon
JIyded MoCcIenperoMIIEHUs

865,

ymp.
32(3),
JLNel5
63.

866,
yrp.33(1)

B

2

JJICKTPOHHBIE TAOJIUIIBI,
[1aKaThl
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CcuJia JINUH3BI.

ompoc 6

[TocTpoenue n300pakeHMiA, TaBaeMbIX

3HaTh: HOHATHS COOMparoIas u

867,

JJICKTPOHHBIE TAOJIUIIBI,

IUH30#. 3aBUCUMOCTD Pa3MEpOB U paccenBatomast JuH3b1. DoKyc ymp.34 [UIAKaThI, JINH3bI
s, OHTHYCCKas CHIA pacronoxeHus n300paXkeHus Ipeamera | JIMH3bL. DOKYCHOE pacCTOsHUE. (1),
62 f—— UHM| g cobuparolmeii TMH3€ OT NOJI0KEHUS Onruyeckas CHIAIUH3bI JL.Nel5
MPeMETa OTHOCUTEILHO JTMH3BL YwMerb: PaccunteiBath 65
OINTUYECKYIO CHITYH (POKYCHOE
paccTosiHUE JINH3bI
3uarh: O603HaYCHHE 8866 — DIIEKTPOHHBIC TAOHIIBI,
63 W300paskeHus, qaBacMbie VHM cobupaocii TTHH3EL, ?7 (1aKAThL
TTHH3AML pacceuBaroUIeN JIMH3bI HOBTOpU
YmMmerb: M300pakath X011 Tb
ydeit yepes ):
JIMH3BI, CTPOUTH H306pa)KeHI/I$I
IIPEAMETOB
O6o0muienwue, 3uaTh TeopeTnueckuii matepuan | Iogror
cucreMarusanusa u 10 TeMEY METh BBITIOJIHATH OBHUTBCA
64 KOpPEKIIHs 3HAHHUH Y33 3aJIaHus TI0 TeMe K
ydaliuxcs 1mo TEMe: KOHTpPO
«CBeTOBbIC SIBIICHUS» JTBHON
pabore
KouTposibHas padoTa 3HaTh: OCHOBHEIE [ToBTOpH
65 Ned o Teme «CBeTOBBIE KY OMpPENENEHNAs HPOPMYIEI ™
SIBJICHUSI». TOMBI §1-24
YMeTb IpUMEHSTh MTOTy4eHHBIS
3HAHMANPH PEIICHUN 33/1a4
6. IOBTOPEHHME (3 uaca)
AHanu3 KOHTPOJIBbHON 3HaTh: OCHOBHBIE Brry
paboTel. 3akoH orpeneneHus nhopMyITsl YUTH
66 COXpaHEHUS U y33 TEMBI dop
IpEeBpaIICHIs YHEPTHH B VYmers: Pemats 3a1aun Myl
TETUTOBBIX IPOIECCax HaIroOBTOPSEMBIH BI 110
Marepual. Teme
ONeKTpUUeCKHe U 3HaTb: OCHOBHBIE Brry
67 AJIEKTPOMArHUTHBIE V33 onpenenenns uHpopmyIIsl YHUTh
SIBIICHUS TEMBI dbop
VYwmerb: Pemars 3aaun Ha My
HOBTOPSIEMBI MaTepHall. BI 110
TeMe
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3HaTh: 3anUTa MPOEKTOB bes
68 Hrorosslii ypok 3a Kypc V33 «Du3nKa BMOEH )KU3HN JioMaI
¢uznku 8 knacca YmMers: Pemats 3agaun HETO
HaIOBTOPSEMBIN 3a/1aHU
maTtepuall. !
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Ipuioxenne 3
KounrtposbHas pagora Nel no reme «TennoBble sBiaeHus»
Bapuanr 1.
1. B xakux eqUHALIAX U3MEPSETCS yIIeNbHas TEIUIOEMKOCTh BellecTBa?

A. ,bec/Ke b. ﬂmclke-oc B. /b« I'. xe

2. o xakoii u3 (opMyIT OTIpeIEISIETCSI KOJIMYECTBO TETUIOTHI, BEICTUBIIEIHCS TP CTOPAHUH TOTUTUBA?

A.Q=A-m B. Q=cm(tz-t1) B. Q=gm . Q=L-m

3. Jlyig maBIiieHus 2 ke MeJId, B3STOU TPH TeMIteparype 1iaBieHus, norpedosanock 420 x/[c TerutoTel. OnpeaenuTe yASIbHYIO TeIUIOTY IIABICHUS METH.

4. Ha oauHaKOBBIX FOpesiKax HarpeBaeTcsl BOJIa, MEJlb U JKEJIe30 PaBHOM Macchl. YKaKuTe, Kakoil rpaguk MOCTPOEH AJIsl BOJIbI, KAKOM JUIsl MEIM U KaKoW — JUIst
xKenesa.

11
t°C 4

»

v
—

5. Macca cepedpa 10 r. CKOJIbKO SHEPTHH BBIACIUTCS MPU €r0 KPUCTAILTH3AIUHY 1 oxJiaxaeHuu 1o 60°C, eciiu cepedpo B3SATO MpU TEMIIEpaType TUIaBJICHUS?
6. IIpu BBIXOIE M3 peKH MBI o1ryiaem xojoa. [Touemy?

7. B xanopumerpe naxonutcs 0,3 xe Boasl npu temmneparype 20°C. Kakyro maccy Boabl ¢ TeMmeparypoit 40°C Hy)HO 100aBUTh B KaIOPUMETP, YTOOBI
yCcTaHOBUBIIAsCS TemrepaTrypa paBHsuiach 25°C? TemioeMKOCThIO KaTOpUMeTpa NpeHeOpeyb.

8. OnpenenuTe K.I.J. JIBUTaTells TPAKTOPa, KOTOPOMY U1l BIONHEHHs padoTe! 1,89-10° Ik noTpeGosanock 1,5 Kr TOIIMBA C yeIbHOM TEMI0TOH cropanus

4,2:108 Horef,,
9. B xene3noii kopooke maccoit 300 e manpunk pacmiasui 200 2 onoBa. Kakoe koJm4ecTBO TEMIOTH MOIUIO Ha HarpeBaHWe KOPOOKH U IJIaBJICHUE 0JI0Ba, €CIIU
HayvajbHas Temreparypa ux Oblia paBHa 32°C?

KountpoabsHnas padora Nel nmo teme «TensioBbie siBJIeHUs»

Bapmuanr 2.

1. B kakuXx eqMHAIIAX U3MEPSETCS KOJTHMUYECTBO TETUIOTHI?
A. ﬂg}c/](g b. ﬂ")fc/]('g-oc B. /b« I'. xe
2. o xakoit u3 hopmyI onpeenseTcss KOJIMYeCTBO TeIUIOTHI, BRIJCTUBIIIEeCs MPH KOHACHCAIIUY Tapa’?
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A.Q=LA-m B. Q=cm(tz-ty) B. Q=gm I Q=L'm

3. Ha narpeBanue xene3noit neramu ot 20°C go 220°C 3arpaueno 92 xJ[x rermnotel. OnpenenuTe Maccy IeTalu.

4. Tpu Tena paBHOM MacChl € YACIbHBIMU TEIUIOEMKOCTSIMH C, 2C U 3C HarpeIHUCh MO ISHCTBUEM OJHOTO HarpeBaTess Ha OIMHAKOBOE YMCIIO rpaaycoB. Kakoe
13 TeJl HarpesioCch MeJieHHee?

5. CKoJIbKO 3HEpPTHH HEOOXO0IMMO IS TUTaBIIeHUs Kycka cBuHIa Maccoit 500 ¢, B3sToro npu temmieparype 27°C?

6. B xakoii 00yBu 60J1bIIIE MEP3HYT HOTH 3UMOM: B IPOCTOPHOM Mt TecHOK? [Touemy?

7.B crexnsiHHbIN cTakan Mmaccoi 0,12 xr npu temmnepatype 15°C namunu 0,2 kr Bojs! ipu Temriepatype 100°C. [Ipu kakoii TemiiepaType YCTaHOBUTCS TEIUIOBOE
paBHoBecue? [loTepsimMu TemoTh IpeHeOpeyb.

8. Ompenenwure K.ILJ. BarpaHku, paboTaroiel Ha Kokce, eciii kokca pacxoayercst 300 ke, a ceporo uyryHa pacruiasisiercs 1,5 m npu HauanbHOU TeMIieparype
20°C.

9. YtoOsl oxiaauTh 5 K BoJIbL, B3TOM 1pu 20°C 1o 8°C, B Boy OpocaroT KycodkH Jibaa, umeromiue Temrepatypy 0°C. Kakoe koaudecTBo Jibjia moTpedyerces Jyis
OXJIaXKJICHHS BOJIBI?

KoutpoJabHas padora Ne2 no teme «M3MeHeHNe arperaTHbIX COCTOSTHU I BelecTBa»
Bapwuanrt 1.
1. B xakux equHUIIAX U3MEpsIeTCS BHYTPEHHSIS SJHEPTHs Tera?
A. JIx; b. IIx/c; B. JIxx/kr-c; I'. Br.
2. IIpu ucrapeHnu >KMJIKOCTh OXJIaXKIaeTcsl. DTO 00YCIOBIEHO TEM, YTO ...
A. ... KUAKOCTb MOKUJAIOT CaMbl€ JIETKUE YaCTHUIIBI.
b. ... Macca )KMJIKOCTH yMEHbILIAeTCsl.
B. ... )KHJIKOCTh MOKMIAIOT YACTHUIIBI C HAMOOJIBIIIEH KHHETUICCKOM YHEPTHeH.
I'. ... KUAKOCTh NOKUJAIOT CAMbIE MEIJICHHbIE YaCTHUIIBL.
3.Kakoe KoJM4ecTBO TETUIOTHI HAJI0 3aTPaTHTh, YTOOBI HAIPETh YYT'YHHYIO cKoBOpoy Maccoi 300 r ot 20°C mo 270°C?
4. TBepapiM wnu xukuM Oyznet csuner npu temmneparype 300°C? Huuk npu 450°C? Anromunuii npu 650°C?
5. Hackombpko Bo3pacTaeT BHYTpEHHSsl SHEPrus 2 KT 0JI0Ba, B3siToro npu 12°C, ecnu ero pacmnaButh? [loctpoiite rpaduk sToro mporecca.
6. [1nst Toro, uToOBI HarpeTh B camoBape 6 Kr Bojbl oT 12°C g0 kunenus, notpedyercs cxeub 0,15 kr npeBecHoro yria. OnpeaenuTe K.I.J. camoBapa.
7.Metannuueckuii nmpeamet maccoit 200 r, HarpeTslil npeaBapuTenbHO B kumsmieit Boae 1o 100°C, onmymien B Boay, macca kotopoit 400 r u temneparypa 22°C.
Crycts HeKOTOpoe BpeMs TeMIieparypa Bojbl ctajia paBHoil 25°C. KakoBa ynenpHas TEIIOEMKOCTh MeTaa?
8. Kakoe KomM4ecTBO JibJia MOYKHO PACINIaBUTh TETUIOTOM, BBIICIHUBILIECHCS TTPU KOHICHCAIIUU 2 KT CTOTPayCHOTO Tapa U OXJIaxJAeHUH 0Opa3oBaBIIIeiics BOIbBI 10
0°C?
9. AmoMuHUEBBIN yaiiHuK Maccoit 400 r, B KOTOpoM HaxoauTcs 2 KT Bojabl pu 10°C, moMmemaroT Ha ra3oByro ropesky ¢ k... 40%. KakoBa MomHocTh
ropenk#, ecnu yepe3 10 muH Bona 3akumnena, npudeM 20 T BOJbI BHIKUTIETO?

KontpoabHas padora Ne2 no reme «M3MeHeHNe arperaTHbIX COCTOSTHUI BelIeCTBay
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Bapuanrt 2.
1.ITo kakoit u3 hopMyn onpeAensieTcs KOJIMIECTBO TEIUIOThI 3aTpaueHHOM Ha MJIaBJIEHUE BelecTBa?
A. Q=mcAt; 5. Q=mqg; B. Q =mA; I'. Q =mL.
2. BHyTpeHHs 3Heprus — 310 ...
A. ... BHeprus, KOTopas OIpeeIIAeTCs B3aUMHbBIM PACIIOI0KEHUEM B3aUMOICHCTBYIOLIUX TEJ WIHM YacTel OJJTHOTO U TOTO K€ Tela.
b. ... pHeprus nABWKEHUS U B3aUMOJICHCTBUS YaCTUL], U3 KOTOPBIX COCTOUT TEJIO.
B. ... aHEprHs, KOTOpoi 0071a/1aeT TEJIO BCISACTBHE CBOCTO JIBIKCHUSI.
I'. ... IlpaBuibHBIN OTBET HE IPUBEICH.
3. OmnpeienuTe SHEPTUI0, HEOOXOAMMYIO JIJTs TIpeBparnieHus B map 1 xr a¢upa npu Temmepatype 35°C.
4.B KakoM COCTOSTHMHM HAaXOJUTCS BO3IyX IpH Temreparype -259°C? Pryts npu temmnieparype 400°C? Hadramun npu temneparype 100°C?
5.Pazmeprr koMHaThI Sx4x3 M. CKOJIBKO MOTpeOyeTCs, 4TOOBI OBBICUTH TEMIIEPATYPy BO3ayxa B KOMHare Ha 5°C?
6. Ha ckomnbko rpamycoB Mo>kHO Harpetb 10 kr Bopl pu cxuranuu 0,5 Kr qpeBecHOTo yriisi, eciu K.I.J. ycTaHoBKu 40%.
7. Menanas rups maccoit 500 r Harpera 10 200°C u nocraBieHa Ha jeja. Kakoe KoJM4ecTBO Jib/ia PacIIaBUT rups MpH oximaxaeann 10 0°C?
8. CKOJIBKO TEeIUIOTHI MOIIJIO Ha MPUTOTOBJIEHUE B TOJISPHBIX YCIOBUAX MUTHEBOM BOJBI U3 5 KT JIbJa, B3ATOr0 npu Temnepatype 15°C, ecnu TemnepaTypa BOJIbI
JoJhkHa ObITh paBHOM 20°C?
9. Kogeitank BMecTMOCTHIO 1,2 11 3anomHmmm Bomoi ipu temnepatype 15°C n nocraBwnu Ha ruuty. Kakoe KOJIM4ecTBO TETUIOTHI OO HA HarpeBaHHe U
KHTIEHHE BOJIBI, €CIIH MOCIe CHATHS C IUIUTHI B PE3yNbTaTe HCHapeHHs 06beM BOIbI B Kodeinnke ctan Ha 50 cM° MeHbITe?

KonTpoabHast pabora Ne3 mo teme «yieKTpuvecKue siBJIEHUS»

Bapuanrt 1.
1. B xakux equHUIIaX U3MEPSIETCS COMPOTUBIICHUE TPOBOTHUKA?
A A; 5. B; B. Om; I Brt.
2. DIEeKTPUYECKU TOK B METaJJIaX CO3/IaeTCsl YIOPSA0OUYCHHBIM ABH)KCHUEM . ..
A. ... DJIEKTPOHOB; b. ... IpOoTOHOB;

B. ... IONOXUTENbHBIX U OTPULIATEIILHBIX HOHOB;
I ... IOJOXUTENbHBIX U OTPUIIATENIbHBIX HOHOB U 3JIEKTPOHOB.
3. Ha rpaduxke mpencraBieHa BoJbTaMIIepHAs XapaKTEPUCTHKA IPOBOJIHUKA.

Omnpenenute 1o rpaduKy COMPOTUBICHUE MPOBOTHUKA.
LA

6+

|
|
|
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|
|
1
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2 3

4. CKOJIbKO BpeMEHH JJTUTCSI MOJIHUSA, €CITU Yepe3 MoNepevHoe ceueHre ee kanana nmporekaet 3apsan 30 Ki, a Tok paBeH 25 kA?

I
I
#
1
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5. Ompenenute CHUITy TOKA B L€, U300paKCHHON HA PUCYHKE.

g

S5 O

an
6. OmpeienuTe CONPOTUBJIEHNE HUKETHPOBAHHOTO MPOBOA AMHHOH 2 M 1 ceuenneM 0,5 Mm2,

7. OnpenenuTe CHUTy TOKA, TPOXOISIIErO TI0 CTAIBHOMY MpoBo Ly JmnHOH 100 M 1 ceuennem 0,5 Mm? npn Hanpsokernn 40 B.

8. Ipu nepememenun 2-10° anekTponoB HCTOUHKK TOKa coBepua paboty 12,8 JIx. BerunciuTe HanpskeHHe MeXIy KIeMMaMH HCTOYHHUKA.
9. KakoBa macca MeTHOH MPOBOJIOKH JUTHHOH 2 KM | conpoTuBiieHueM 8,5 Om?

KoutpoJsbHas padora Ne3 no teme «jieKTpu4ecKue siBJIEHUD)

Bapuanr 2.

1. B kakux equHUIaX U3MEPSIETCS CUIIa JIEKTPUUECKOrO ToKa?
A. Owm; b. JIx; B. Br; I A
2. Kakue neiicTBUs BCer1a MPOSBIISIOTCS TPHU TPOXOKIECHUHN ICKTPHUIECKOTO TOKa 4epe3 JIt00bIe Cpebl?
A. TemoBele; b. MarauTHsbI€E; B. Xummnueckue; I'. CBeTtOBHIE.
3. Ilo rpaduky 3aBUCHMOCTH 3apsija, MPOXOISIIEro Yepe3 MoNepeyHoe CeUeHNE TPOBOTHUKA, OT BPEMEHH BBIUHUCIUTE CHUITY TOKA B TTPOBOTHUKE.
TN

l'ST_ _________________
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|
I
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|
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4. OnpenenuTe MoJ KaKMM HaIlpsHKEHHEM HaXOAUTCS JIaMITOYKa, eciiu pu nepemenienuu 3apsaa 10 Ki coBepmiaercs pabora 2200 JTx.
5. Ompenenurte conpoTuBieHue yuacTka AB B 11enu, n300paxeHHOH Ha PUCYHKE.
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6. BEIYHCINTE CONPOTHBIIEHNE HUXPOMOBOH TIPOBOJIOKH, JUTHHA K0oTopoii 150 M, a mromaas nonepedroro cedenus 0,2 Mm2,

7. Tlo MeHOMY IPOBOJIHHUKY C TIOTIEPEYHBIM CEUeHHEM 3,5 MM? U JUTHHOM 14,2 M uzeT Tok cuoii 2,25 A. OnpeienuTe HaNpsKeHHe Ha KOHIIAX 9TOTO

IIPOBO/IHUKA.
8. CKOJIBKO 3JICKTPOHOB ITPOXOIUT Yepe3 MOINepedHOe CeUueHre TPOBOHMKA 3a 35 ¢ TIpH CHite TOKa B HeM 16 A?

9. OmpesienuTe Maccy XKeJIe3HOi MPOBOTOKH MIOMA/BI0 MOMEPEUHOT0 CeYeH s 2 MM, B3STOH [T H3TOTOBJICHHS PE3UCTOPA COMPOTHBIEHHEM 6 OM.

KoutpoJabHas padora Ne4 o teme « IJ1eKTPOMATHUTHBIE SIBJIECHHS
Bapuanrt 1.

1. Beibepute HanboJiee mpaBUiIbHOE MPOAOKEeHNE Ppasbl: «MarHuTHOE TOJIE OKa3bIBAET CUIIOBOE JICHCTBHE. .. »

A. ...TOJBKO Ha MOKOSIIUECS IEKTPUUECKUE 3apsIbl.

b. ...TonpKO Ha ABMXKYIIHMECS DIIEKTPUUECKHUE 3apsIbl.

B. ...Kak Ha ABWXKYILHECS, TaK U Ha OKOAIIUECS IEKTPUUECKHIE 3apsIbl.

2. Boibepute HanboJliee mpaBUIIbHOE IPOAOIKEHNE (Ppasbl: «MarHUTHBIE MOJIS CO3AAI0TCS. . .»

A. ...KaK HETOJBMXHBIMU, TaK U JBUKYIIUMHUCS 3JIEKTPUUECKUMU 3apsIaMu.

b. ...HEeMmOABMKHBIMU SIEKTPUUECKUMU 3apsiIaMu.

B. ... IBHXKYIIMMHUCS SIEKTPUYECKUMU 3apsiiaMu.

3.Uro Habmrogaercs B omnbite Opcrena? Beibepute mpaBmiIbHOE yTBEPHKICHHUE.

A. TIpOoBOIHHK C TOKOM JIEHCTBYET Ha SJCKTPUUECKUE 3aPSIbIL.

b. MarautHas cTpeska moBOpaynuBaeTcs BOIM3U IIPOBOJHUKA C TOKOM.

B. MarautHas cTpenka moBopaynuBaeTcst BOIM3U 3apsSHKEHHOTO MTPOBOHUKA.

4.Yem oOBsICHSIETCS B3aUMOJCHUCTBUE ABYX MapasuIeIbHBIX MPOBOJIHUKOB C MMOCTOSIHHBIM TOKOM? BriOepuTe npaBUIbHBIN OTBET.
A. B3anumoeiicTBUEM 3IEKTPUUECKUX 3aps/IOB.

b. [lelicTBrEM 37€KTPUUYECKOTO TOJISI OAHOTO MPOBOJAHHMKA C TOKOM Ha TOK B IPYTOM MPOBOJHUKE.

B. JleiicTBeM MarHMTHOIO MOJIsi OJTHOTO MPOBOJIHUKA HA TOK B IPYTOM MTPOBOJIHUKE.

5. K olHOMMEHHBIM MarHUTHBIM TIOJIFOCAM TIOIHOCST CTallbHbIe OynaBku. Kak pacmnomnoxatcs OynaBKU, €CIH UX OTIYCTUTh?
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A. BynyTt BUCETh OTBECHO.

b. ['00BKM NPUTSAHYTCS OPYT K APYTY.

B. ['0710BKH OTTOJIKHYTCSI APYT OT JIpyra.

I'. OgHo3HAYHOTO OTBETA HET.

6. «[ToBOpOT MarHUTHOM CTPENIKK BOJIU3H MTPOBOIHUKA C TOKOM OOBSICHSIETCSI TEM, YTO Ha He€ IEHCTBYIOT

A. ...MarHuTHoe 1NoJie, CO3JaHHOE JABWXYIIUMUCS B IPOBOJIHUKE 3apsAIaMH.
b. ...onexTpryeckoe mose, CO3AaHHOE 3apsAJaMu POBOTHUKA.
B. ...anexTpudeckoe noje, CO3JaHHOE ABMKYIIMMUCS 3apsJaMH IPOBOJHUKA.

7. Beibepute HanboJI€e MpaBUIILHOE MTPOIOJDKEHNE (hpasbl: «/[BIKYIIHIICS 2IEKTPUUECKHI 3aps] CO3aET ..

A. ...TOJBKO AJIEKTPUUYECKOE MOJIE.

b. ...xaKk snmekTpuyeckoe, TaK 1 MarHUTHOE TIOJIE.

B. ...TONBKO MarHuTHOE MOJIE.

8.Uto Habmoaanock B onbiTe Amnepa? Boeibepure npaBuiIbHOE YTBEPKICHUE.
A. MarnuTHas cTpeika MoBOpauMBaeTcsi BOJIM3H MPOBOJIHUKA C TOKOM.

b. J/IBa mpoBOAHMKA C TOKOM B3aHUMOJICUCTBYIOT JIPYT C IPYTOM.

B. JIBe MaruuTHbI€ CTPEIKHA B3aUMOACUCTBYIOT JIPYT C IPYTrOM.

9. Kak B3auM0o1€ICTBYIOT TOKH, HAaIllpaBJICHHBIE TaK, KAK YKa3aHO Ha PUCYHKE?
(+) () +) &)

10. ChopmynupoBaTh U pelIuTh 3a/1a4y:

FA

11. Ha pucynke nzo6paxeHa katyika ¢ TokoM. Kakoit koHel kaTyiku o01agaeT CBOMCTBaAMHU CEBEPHOTO

A[000001#

-

...». BoibepuTe npaBuiIbHOE YTBEPKICHUE.

2

MarduTHOTO Iojtoca’?
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KonTtpoabHas padora Ne4 o Teme « JJIeKTPOMATHUTHBIE SIBJICHH S
Bapuanrt 2.

1. MaruuTHOE€ 10JI€ CYIIECTBYET:

A. BOKPYT HEIOJIBHKHBIX JIEKTPUUECKHUX 3aPSJIOB;

b. BOKpyr ABHXKYIIMXCS SJIEKTPUUECKHUX 3apsII0B;

B. xak BOKpyr HENOABUKHBIX, TAK BOKPYT ABMKYLIMXCS AIEKTPUUECKUX 3aPSAI0B;
I'. He3aBHCUMO OT HAJIUYHUS 3aPSI0B.

2. Kak pacrionararoTcst Kene3Hble ONMIIKA B MAaTHUTHOM IT0JIE TIPSIMOTO TOKa?
A. becniopsiio4Ho.

b. 1o npsiMbIM JTMHUSAM BIOJIb TPOBOHUKA.

B. 1o 3aMKHYTBIM KPUBBIM, OXBATHIBAIOITUM IPOBOIHUK.

I'. OnpeneneHHoO cka3aTh HENb3S.

3. Kakoii 3 nmepeuncaeHHbIX METAJUIOB CHIIBHO TIPUTATHBACTCS MAarHUTOM ?
A. YUyrys.

b. Huxens.

B. KobGansT.

I'. Crans.

4. CtanpbHOM MarHuT JIOMAIOT ronoJiaM. KakuMu MarHUTHBIMU CBOMCTBaMH OyayT o0sagaTh KOHIEI A 1 B Ha MecTe n3noma MmarHuTa?
] alls S|

A. KoH1ibl A 1 B MarHuTHeIMHU CBOMCTBaMH 00J1a1aTh HE OyIyT.

b. Konell A cTaHeT ceBepHbIM MarHUTHBIM IMOJIIOCOM, a B — 105KHBIM.

B. Konen B craneT ceBepHbIM MarHUTHBIM TMOJIOCOM, @ A — H0KHBIM.

I'. OnHO3HAYHO OTBETHUTH HEJIB3S.

5. «IIoBOpOT MarHUTHOM CTpPEIKU BOIH3U MPOBOJHUKA C TOKOM OOBSICHSIETCSA TEM, YTO Ha He€ JeMCTBYIOT ...». BriOepuTe mpaBUIbHOE YTBEPKICHUE.
A. ...MarHuTHOE TOJie, CO3/IaHHOE JBMKYILIUMHUCS B IPOBOTHUKE 3apsIaMH.

b. ...anekTpuueckoe nose, Co3aHHOE 3apsIaMU TIPOBOTHUKA.

B. ...anektpuyeckoe noje, Co3AaHHOE JBUKYIIUMUCS 3apsIaMH TPOBOJHUKA.

6. Kak HaIpaBJICHbI MAarHUTHBIC JIMHUHU MCXKIY IIOJII0OCaMU ,Z[erO6p33HOFO margura’?
< -

A. Or Ak b.
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b.OrBbk A.
B. becniopsinouno.
I'. OnHO3HAYHO CKa3aTh HEIbL3S.

7. OKOJI0 MarHUTHBIX TIOJIIOCOB PACIOJIOKEHA MarHuTHast crpesika. Kakoil U3 3TUX NOJIFOCOB CEBEPHBII, a KaKO — FOKHBIN?

g
A , B

A.A — ceBepHbIi, B — 10XKHBIN.
b.A — roxHbIit, B — ceBepHbIii.
B.A — ceBepHblii, B — ceBepHBIil.
I'.A — 10xxHBIN, B — FOXKHBII.
8. KTo u xoraa BnepBbie 00HAPYKHUJT B3aUMOJICHCTBHE TIPOBOAHNUKA C TOKOM B MarHUTHOM TI0J1e?
A. @apaneii B 1832 .
b. Slko6u B 1838 .
B. Opcren B 1820 T.
I'. JJageirua B 1838 1.
9. VkaxxuTe HanpaBieHUE ABUKEHMsI IPOBOJHHUKA C TOKOM, HAXOASAIIEr0Csi B MArHUTHOM I10JIE.

©)

10. Y kakoro reorpauueckoro rmojarca pacriooKeH CeBEPHBIM MarHUTHBIH MOJTFOC?

KountpoabHas padora NeS no reme «CBeToOBbIEC SIBJCHUS»
Bapuanr 1.

1. BeiOepure npaBusibHy0 (HOPMYIMPOBKY 3aKOHA MIPSIMOJIMHEIHOTO pacpOCTPaHEHUs CBETa!
A. B Bakyyme CBETOBBIE JIy4H PAaCIIPOCTPAHSIOTCS 110 IPSMOM JIMHUU;
b. B npo3payHoii cpene CBET pacipOCTpaHsAETCA 110 IPSIMBIM JIMHUSAM;
B. B oTcyrcTBHE ApYyrUX Tydeit CBETOBOM JIyd MpeAcTaBiIseT CO00H MpsIMyIo;
I'. B npo3pa4yHoii 0 JTHOPOAHOMU CPeLie CBET PACIPOCTPAHAETCS 0 MPSIMBIM JIMHUSM.
2. I'maBHBIM (POKYCOM JIMH3BI ABJISETCS TOYKA ...;
A A; b. B; B.C;, TI.D.
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3. Yron nagenus myda Ha 3epkano 30°. UeMy paBeH ero yron oTpakeHHs OT 3epkana?

4. Ontryeckasi cwiia TOHKOU cooduparomeit mua3bl 0,2 artp. Onpenenure GoKycHOE pacCTOSTHUE JINH3BI.

5. [ocrpoiite n300pakeHNe MpeAMETa B JIMH3E JIIs CITydasi, KOTAa MPeIMeT HaXOIUTCS MEXTy JIMH301 1 €€ (POKYCOM.

6. [liimHa TeHun qy0a, BEICOTA KOTOPOTO 6 M, B COJTHEUHBIN JIeHh paBHA 2 M. KakoBa BeICOTa pacTyIiel Heqaieko Oepessl, ecitu JJIHA ee TeHH 2,5 M?

KoutpoJabHas padora NeS no reme «CBeToBbI€ SIBJIEHUS»

Bapuanr 2.
1. Vronmagenus amyda—-aTo ...
A. ... yros Mexnay nNajaroluuM U OTPaKEHHBIM JTy4aMHu;
b. ... yron Mex 1y nagaromuM Jy4oM U MEPHEeHIUKYIIPOM K IIJIOCKOCTH Ma/ICHHUS;
B. ... yron Mexnay nagaroniuM JIydoM U IUIOCKOCTBIO MaJICHHUS;
I'. ... yroa mexay magarouiyam JIydoM U MPOU3BOJIBHOM MIPSIMOM, JI€KaIIEH B MIIOCKOCTH OTPaKEHUS.
2. Kakas u3 Touek sBIsieTcs ONTHYECKUM LIEHTPOM JIMH3bI?

A A; b.B; B.C; TI.D.

l

3. Yrosnotpaxenus jyda oT 3epkana 30°. UeMy paBeH ero yroJi najeHus Ha 3epKano?

4. BpruncnuTe ONTHYECKYIO CHITY JIMH3BL, €cliu ee okycHoe paccTosHue 20 cm.

5. [Toctpoiite n3o6pakenne npeamera AB B nuH3e 171 citydas, KorjJa IpeaMeT HaXoauTcs Mexay Toukamu F u 2F.

6. B conmHeuHbli 1eHb JUTMHA TEHU CTOJIONKA, K KOTOPOMY IpUBsi3aHa MoJiofast 10101, paBHa 40 cM. Beicota cronbuka — 80 cm. KakoBa ninHa TeHu s6J0HN

eciu ee Bbicora 2,5 m?
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