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PABOYASA TIPOI'PAMMA
JJIs1 OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
(ba3oBblil ypOBEHb)

IHosicHuTeAbHASA 3aNIMCKA
Craryc n1okymeHTa
Pa6ouas mporpamma no ¢usuke A 8 Kjacca cocTaBieHa Ha ocHOBE dDeaepabHOr0 KOMIIOHEHTA roCyIapCcTBEHHOI0 CTAHIAPTA CPEIHEro
(mosHOTO) OOIIEro oopazopanus. denepanbHbIN 0A3MCHBIN YUeOHBIN TUTaH 151 0011e00pa3oBaTeIbHBIX yupexkaeHui PO otBoaut 68 41 ajis
o0s3aTenpHOro U3ydeHust pU3nku Ha 6a30BOM ypoBHe B 8 kiaccax. [IporpamMmma KOHKpETHU3HPYET Co/lepiKaHre MPEeIMETHBIX TeM, Ipe/iaraeT
pacnpezenieHue IpeIMETHBIX YacoB 10 pa3jeiaM Kypca, MOoCIe0BaTeIbHOCTh U3YUYEHUS TEM U Pa3JIeNioB C YIE€TOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTO IpoIecca, BO3PACTHBIX 0COOeHHOCTeH yyamuxcs. OnpeaeneH Takke nepeueHb JeMOHCTPALIUT,
mabopaTopHbIX paboT U MPAKTUYECKUX 3aHATUN. Peanuzanus nporpaMMbl 00ecrieunBaeTcsi HOPMATUBHBIMH IOKYMEHTAMM:
V' ®enepalbHBIM KOMIIOHEHTOM IOCYIapCTBEHHOTO CTaHaapTa obiero oopasosanus (mpukaz MO PO ot 05.03.2004 Ne1089) u @enepanbphusiM BYTI
i o6meodpazoBaTenbHbIX yupexaenuii PO (mpukaz MO P® ot 09.03.2004 Nel1312);
v yyeOHHKaMH (BKIIOUCHHBIME B DeiepaibHBIN [IEPEUEHB ):
o [lepviuukun A.B. ®uzuka-8 — M.: Jlpoda, 2015;
v’ cOOpHHMKaMH TECTOBBIX M TEKCTOBBIX 3aaHUii JJIsi KOHTPOJIS 3HAHWM U YMEHHIA:
o JIykawux B.1. CO0pHUK BOIIPOCOB M 3a]1a4 1o ¢usuke. 7-9 ki. — M.: Ilpocsenienne, 20009.
o [lepviuxun A.B. Coopnuk 3a0au no ¢usuxe. 7-9 xn. — M.: Jxzamen, 2008.
e Yebomapesa A.B. Tecmvi no ¢usuxe. 7xkn— M.: Oxzamen, 2008
o Kupux JI.A. @uzuka-8. Paznoyposnegvle camocmosmenvhvie u KohmpoavHvle pabomsl. — M.: Hnexca, 2007



ean u3ydyenns Kypca — BIpa00TKA KOMIIETEHIMIA:
V' 06weobpazosamenvhlx:
- YMEHHUS CAaMOCTOATEIbHO 1 MOTUBUPOBAHHO OPraHM30BbIBATH CBOIO MIO3HABATEIBHYIO JIE€ITEILHOCTD (OT MOCTAHOBKY /IO TIOJIYY€HHS U OLICHKU
pe3ynbTaTa);
- YMEHHUS MCHOJIb30BATh JIEMEHTHI IPUYMHHO-CIICJACTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAN3a, ONMPeNeasiTh CYIIITHOCTHBIC
XapaKTePUCTHKH H3y4aeMOTO 00BEKTa, pa3BepHYTO 000CHOBBIBATH CYXKJICHUS, IaBATh OTIPE/ICIICHHUS, MPUBOIUTD JI0KA3aTCILCTRA,;
- YMEHHUS MCIO0JIb30BAaTh MYJIbTUMeIMHHbIE PECYPCHl U KOMITBIOTEPHBIE TEXHOJOTUHU ISl 00pabOTKH U MPE3CHTAIMH PE3y/IbTaTOB TO3HABATEILHON 1
MPAKTUYECKOU JIeATETbHOCTH;
- YMeHHs OlleHMBATh U KOPPEKTHUPOBATH CBOE MOBEJICHHE B OKPYKAIOIIEH Cpe/ie, BBHITIOIHITH IKOJIOTHUECKHE TPEOOBAaHUS B MPAKTHIYECKOU
NESITETHHOCTH M TIOBCETHEBHOM YKU3HMU.
V' npeomemno-opuenmupo8antblx:
- MOHMMATH BO3PACTAIOIILYI0O POJIb HAYKH, YCHIICHUE B3aMMOCBSI3U U B3aUMHOTO BIIUSHUSI HAYKH U TEXHUKH, TIPEBPAIICHHS HAYKH B
HEMOCPECTBEHHYIO IIPOU3BOIUTENBHYIO CHITY 00IIIECTBA: OCO3HABATh B3aUMO/ICHCTBHIE YEIOBEKa C OKpYXaloIle cpeioi, BO3SMOKHOCTH U CLIOCOObI
OXpaHbl PUPOJIBI;
- pa3BUBaTh N03HABATEIILHBIE HHTEPECHI M HHTEIUICKTYaJIbHbBIE CMIOCOOHOCTH B TIPOIIECCE CAMOCTOSTEIHFHOTO MPUOOpeTeHHs (PU3NUECKIX 3HAHUH C
WCIOJIb30BAHUN Pa3IMYHBIX HCTOYHUKOB UH(OPMALIUU, B TOM YHCIIE€ KOMIIBIOTEPHBIX;
- BOCIIUTBIBATh YOKJICHHOCTh B TO3UTUBHOM POJIH (PU3UKU B )KU3HU COBPEMEHHOTO OOIIECTBA, TOHUMAaHHE MEPCIIEKTHB Pa3BUTHSI SHEPTETUKH,
TPaAHCIOPTA, CPEJICTB CBSA3H U JP.; OBJIAJIeBaTh YMEHUSIMU NPUMEHSATH MOJy4YCHHbIC 3HAHUS IS TTOJTy4YEHUsI Pa3HOOOpa3HbIX (PU3NUECKUX SBIICHUM;
- MPUMEHSATH MOTY4YEHHbIE 3HAHUS U YMEHHUSI JUIsl 6e30MACHOr0 MCN0JIb30BAHUS BEIIECTB U MEXaHHU3MOB B OBITY, CEIHCKOM XO3SHCTBE U
MIPOU3BOJICTBE, PEIICHHSI MPAKTUYECKUX 33]1a4 B IOBCEAHEBHOMN KU3HU, MPEAYIPEKACHUS ABICHUN, HAHOCAIINX BpeJl 30POBBIO YeJIOBEKa U
OKpY>Karolleu cpene.
[IporpamMma HampaBiieHa Ha pean3aliio JUYHOCTHO-OPHMEHTHPOBAHHOIO, 1eSITeIbHOCTHOI0, MP00/1eMHO-TIOMCKOBOI'0 MOIX0/10B; OCBOCHHE
YUaIIUMUCS MHTEIUICKTYalIbHOM U MPAKTUYECKOM e TEIIbHOCTH.

Oowas xapakmepucmuka y4edoHo2o npeomema

®du3rka Kak Hayka o HauOoJee OOMIMX 3aKOHAX MPUPOIbI, BHICTYIAs B KAUeCTBE y4eOHOTO IpeaMeTa B IIKOJIE, BHOCHT CYIIE CTBEHHBIN BKJIa/l B
cucTeMmy 3HaHu# 00 okpykatoieM mupe. OHa pacKpbIBaeT POJIb HAYKH B SKOHOMHUYECKOM M KYJIIbTYPHOM Pa3BUTHUU OOIIECTBA, CIIOCOOCTBYET
(hOopMHUPOBAHHIO COBPEMEHHOTO HAYYHOTO MUPOBO33peHus. [l pemienus 3aqad GopMUpOBaHUS OCHOB HAYYHOTO MUPOBO33PEHUS, Pa3BUTH
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH U MMO3HABATEIBHBIX MHTEPECOB IIKOJILHUKOB B MPOLlecce U3ydeHHs] (PU3UKU OCHOBHOE BHUMAHHE CIIEAYET YACIATh
He Tiepeiaue CyMMBI TOTOBBIX 3HaHHM, a 3HAKOMCTBY C METOJIaMU HAYYHOTO MMO3HAHUS OKPYKAIOIIEr0 MUPA, TOCTAaHOBKE MIPOOIIEM, TPEOYIOIINX OT
YUYalIUXCsl CAMOCTOSITENIbHOU JEATENBHOCTH 10 X pa3penieHnt0. O3HaKOMIIEHHE NIKOJIBHUKOB C METO/IaMH HAYYHOTO MO3HAHUS MPEII0JIaraeTcs
MIPOBOJUTH MPH U3YYEHUH BCEX Pa3/IeioB Kypca GU3HKH, a HE TOJIBKO MPH U3YyYSHHUH CIIeUaibHOro pazaena «Pusnka u Gpusndeckre MeTo Ibl
W3YYECHUS IPUPOIBD.

I'ymanuTapHOE 3HaUeHHE (PU3UKHU KaK COCTaBHOM YacTH 00IIero 0Opa3oBaHusi COCTOUT B TOM, YTO OHA BOOPYXKAET IIKOJIbHUKA HAyIHBIM
METO/IOM TO3HaHUS, TIO3BOJIIONINM MOJy4aTh OOBEKTHBHBIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.

3HaHue (PU3NIECKUX 3aKOHOB HEOOXOAUMO ISl U3yYEHHS] XUMUU, OH0IoTHH, (hru3nueckoi reorpaduu, rexaonorun, ObXK.



Kypc ¢usuku B mpumepHOi mporpaMmMe OCHOBHOTO 00IIero 00pa30BaHus CTPYKTYPHPYETCSl HA OCHOBE PAaCCMOTPEHUS pa3IuYHbIX GOpM
JBUKCHHSI MATEPUH B MOPSIIKE UX YCIIOKHCHHSI: MEXaHUYECKHE SIBIICHUS, TCTUIOBBIC SIBIICHUS, SJICKTPOMArHUTHBIC SIBIICHUS, KBAHTOBBIC SBJICHHUS.
du3rka B OCHOBHOH IIIKOJIE M3Y9aeTCs Ha YPOBHE PACCMOTPEHUS SBJICHUIA MTPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DU3WKU U TPUMEHEHUEM
3TUX 3aKOHOB B TEXHUKE U MMOBCETHEBHON KU3ZHMU.

Llenu uszyuenusn guzuku

Nzydenne pusuku B 00pa3oBaTEebHBIX YIPEKJACHHUSIX OCHOBHOTO O0IIEero 0O0pa3oBaHMWs HANpPaBICHO HA JOCTIDKCHUE CIICAYIOIIHMX IICNIeH :

* 0CB80€HUEe 3HAHUL O MEXAHUUECKHX, TETIJIOBBIX, AIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSX; BEIMUYMNHAX, XapAKTEPUIYIOIINX ITH SIBJICHNUS,
3aKOHAaX, KOTOPHIM OHU TMOYMHSIOTCS; METOAaX HAyYHOTO MMO3HAHMS MPUPOIbl U (POPMHUPOBAHUE HA ITOM OCHOBE MPEACTABICHHUMN O (PU3UUECKOM
KapTUHE MHPA;

* 08l1a0eHUe YMEeHUAMU TIPOBOIUTH HAOTIOCHUS TIPUPOIHBIX SIBJICHUM, OTUCHIBATH M 000011aTh PE3yIbTaThl HAOJIOICHUM, UCTIOJIH30BATh
MIPOCTHIE U3MEPUTEINIbHBIE TPUOOPHI [Tl H3ydeHUs (PU3NUECKUX SBJICHUI; MPEJACTABIATh PE3YAbTaThl HAOIIOICHUN WK U3MEPEHHH C TIOMOTIIBIO
TabnuIl, rpad)MKOB U BBISBIISATH HA ATOW OCHOBE SMITUPUUECKHE 3aBUCUMOCTH; IIPUMEHSTh TIOJyUeHHbBIE 3HAHUS JIJIs1 0OBSICHEHUSI Pa3HOOOpa3HBIX
MIPUPO/THBIX SBJICHUH M MPOIIECCOB, MPUHITUIIOB JCHCTBHS BAKHEUIIINX TEXHUICCKUX YCTPOUCTB, IS pelIeHUs (PU3NICCKIX 3a/1ad;

* pazeumiule TIO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYAJbHBIX U TBOPUYECKUX CITOCOOHOCTEH, CAMOCTOATEILHOCTH B IPHOOPETEHUH HOBBIX 3HAHHI
MIPHU PeIIeHnH PU3NYECKUX 3a7a4 U BHITIOJTHEHUHN IKCIIEPUMEHTATIBHBIX UCCIEA0BAHUH C HCTIOIh30BaHUEM HWH()OPMAIMOHHBIX TEXHOJIOTHH;

* gocnumanue yoeKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS TIPUPO/IBI, B HEOOXOUMOCTH Pa3yMHOTO MCIOJIB30BaHUS JOCTHIKEHUN HAYKU U
TEXHOJIOTHH /IS TATBHEHIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBA; YBAXKCHUS K TBOPIIAaM HAYKH M TEXHUKH; OTHOIIEHUS K (PU3HUKE KaK K AJIEM CHTY
oO11edenoBeueckoi KyabTyphl;

* npuUMeHeHue NOAY4eHHbIX 3HAHULL U YMeHull U PEIeHUs] MPAKTHUECKUX 3a/1a4 TTOBCETHEBHOM KM3HHU, 00ecrieueHus: 6e301MacHOCTH CBOEH
KU3HHU, PAlMOHAILHOTO MPUPOOIOJIB30BAHUS U OXPaHbI OKPY>KaIOLIEH Cpebl.

Mecmo npeomema 6 yueonom niane

denepanbHbIi 0a3MCHBIN YUeOHBIN IJIaH I 00pa30BaTeNbHBIX yupexkaeHuin Poccuiickoit deneparuu otBoauT 210 yacoB yist 0053aTEIBHOTO
n3ydyeHus (pU3MKM Ha CTYIIEHH OCHOBHOTO 00111ero oopa3zoBanusi, B ToM yucie B VI, VIII u IX kiraccax mo 70 yueOHBIX 4acoB U3 pacuera 2 y4eOHbBIX
yaca B HeJieno. B mpumepHoit mporpamme npeaycMoTpeH pe3epB cBoO0AHOTO yueOHOTO BpeMeHu B 0obeme 21 yaca (10%) mis peanuzanuu
aBTOPCKHX MOX0J0B, UCHIOJIB30BaHUS Pa3HOOOpa3HbIX (JOpM OpraHU3aMU YueOHOTO Mpoliecca, BHEAPEHUSI COBPEMEHHBIX METOJIOB 00yUeHUs U
MeJarornyeckux TeXHOJIOTUH, yueTa MECTHBIX YCIOBUH.

B pe3yabTare u3yuenusi pusuku 8 kiiacca ydeHMK J0JKEH
3HATH/TIOHUMATD:

e CMBICJ NOHATHI: Pr3HUecKoe sBJIeHHE, (PU3NUYECKUI 3aKOH, BEIIECTBO, B3AaUMO/ICHCTBUE, FIMEKTPUUECKOE 10JI€, MATHUTHOE I0JIe, BOJIHA, aTOM,
aTOMHOE SIIPO, HIOHU3UPYIOLINE U3IIYUYEHHUS;

e cMbICJ (GU3NYECKUX BeJIMYMH: pab0Ta, MOIIIHOCTh, KHHETUYECKAs! DHEPT U, MOTEHIIMAIbHAS YHEPT s, KOA((OUIIMEHT TOJIE3HOTO JIEHCTBUS,
BHYTPEHHSISI SHEPTUsl, TEMIIEPATypPa, KOJIUUYECTBO TEIUIOTHI, yI€IbHAs TEIJIOEMKOCTD, BJIQXKHOCTb BO3/1yXa, JEKTPUUECKUN 3apsi, cuia
AIIEKTPUIECKOTO TOKA, DIIEKTPHUIECKOE HAMPSHKEHHE, AIEKTPUIECKOE COMPOTHBIIEHUE, pad0Ta U MOIITHOCTh ANEKTPUIECKOTO TOKa, (POKYCHOE



paccTosiHUE JIMH3bI; 3aKOHA COXPAHEHUS SHEPTUH B TEIJIOBBIX MPOLIECCAX, COXPAHEHUS JIEKTPUUECKOTO0 3apsiaa, Oma A yuacTka dJIeKTpUYECKOn
uen, Jxoyns-JIeHna, npsMOJIMHEMHOTO PacpOCTPAHEHHUS CBETA, OTPAXKEHHUS CBETA;

yMeTb:

OTIMCHIBATh M OOBACHATH (pr3mueckue sBneHus: nuddy3uro, TermIonpoBOIHOCTh, KOHBEKIUIO, H3TyICHHE, UCTIApEHUE, KOHICHCAIINIO, KUTICHHE,
IJIaBJICHUE, KPUCTAUIA3AIMIO, AIEKTPHU3ALIUIO Tell, B3aUMOJICHCTBHE SJIEKTPUUECKUX 3apsI0B, B3aUMO/ICHCTBUE MATHUTOB, ACHCTBHE MAarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM, TEIJIOBOE JICUCTBUE TOKA, JIEKTPOMArHUTHYIO MHAYKIIMIO, OTPaXXEHUE, IPEIOMIICHUE CBETA;

WCII0JIb30BaTh (hU3HUECKUE TPHOOPHI U U3MEPUTEILHBIC HHCTPYMEHTHI JIJISt U3MEPEHUS (PU3NICCKIX BEIMYMH: PACCTOSHHUS, IPOMEKYTKA BpEMEHH,
MAacCCBhI, TEMIIEPATYPBHI, CUIIBI TOKA, HAMTPSDKEHUS, JIEKTPHUYECKOTO COMPOTUBIICHUS, pA0OTHI U MOIIHOCTH AJICKTPUIECKOTO TOKA;

MIPEJICTABIIATH PE3YJIbTAThl U3MEPEHUH C IIOMOIIBIO TAOIUII, TPAUKOB U BBISBIIATH HA 3TOM OCHOBE YMITUPHUUYECKUE 3aBUCUMOCTH: TEMIIEPATYPHI
OCTBIBAIOIIETO TEJIa OT BPEMEHH, CHJIBI TOKA OT HAMPSHKEHUS Ha YUacTKe IEMH, yIila OTPAKEHUS OT yIJia MaJeHusl CBETa, yria MpeOMJICHHS OT
yTjia MaJieHus CBETa;

BBIpaXKaTh Pe3yIbTaThl U3MEPEHUN U PACUETOB B eAMHUIIAX MeXTyHapOIHON CUCTEMBI,

MIPUBOJUTH IPUMEPHI TPAKTUYECKOTO UCIIOIH30BaHUS (PU3NUECKUX 3HAHUM O MEXAaHUUECKUX, TETUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

periaTh 3a/1a4i Ha MPUMEHEHUE U3yUYEeHHBIX (PU3NUECKHX 3aKOHOB;

OCYIIIECTBJISITh CAMOCTOSITEIFHBIN MOMCK HHPOPMAITUN €CTECTBEHHOHAYYHOTO COJIEPIKAHMSI C UCTIOJIB30BAHUEM PA3JIMUYHBIX HCTOYHUKOB (YUEOHBIX
TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX U3JIaHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa), e 00pabOTKy U MPEACTABICHHUE B
pa3HbIX popmax (CIOBECHO, C TOMOIILIO rpad)uKOB, MATEMATHYECKIUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

HCII0JIb30BaTh MIPUOOpPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKON JESITETLHOCTH U MIOBCETHEBHOM KU3HU:

i obecrieyeHust 0e30MacHOCTH B MPOIECCE UCIIONB30BAHUS TPAHCIIOPTHBIX CPECTB, 3JEKTPOOBITOBBIX TPUOOPOB, EKTPOHHON TEXHUKH;
KOHTPOJIS 32 UCTIPABHOCTBIO 3JIEKTPOIIPOBOIKH, BOJONPOBO/IA, CAHTEXHUKH U Ta30BBIX MPUOOPOB B KBAPTHUPE;



Hean

Ne Tema Hara E Tun | Ob0paTH O0opynoBanue
3HaTh Ymernb é ypoka ast
CBA3b
TenJioBble siBjeHus (12 4)

1 TennoBoe nBHKEHHUE. [TonATHA: TEMIEpaTypa, TEIIOBOE OObscHATh xapakrep nBwxkenus |1 | Y3V Tepmomerp,

Temmneparypa. JIBUKEHHE, TEIUIOBBIE SIBIICHUS MOJIEKYJI U aTOMOB B paznmuysbix | 2 | [13Y npoOupka, cTakaH ¢
arperaTHbpIX COCTOSTHUSAX; 4 TEIIOM BOJOH,
W3mepate Temneparypy Ten ¢ UHIUKATOP
MIOMOUIBIO0 TEPMOMETPA JTABJICHHUS.

2 | BHyTrpeHHsst SHEprHsl. [ToHATHS: BHYTPEHHSS dHEPTHS, [IpuBoauTs mpumepsl cioco6os | 1 | Y3V CranbHOM OpycoK,
CriocoObl U3MEHEHHUS Teruionepeaaya W3MEHEeHHs BHyTpeHHel sneprun | 2 | [13Y HaKOBAJIbHS,
BHYTpPEHHEH 3Hepruu @axThl: c1OcOOBI N3MEHEHUS Tena. PemaTth kauecTBEHHBIE 4 JaTyHHas TpyOka,
Tena. BHYTPEHHEHN SHEPrun 3a/1a4M Ha 3aKOH COXPaHEHUS a¢up, npoyHas

SHEPruu JICHTa

3 TennonpoBoAHOCTE. [TonATHE TEIIONIPOBOJHOCTH, [IpuBOUTH IPUMEPHI 1 Y3y CrepxHU U3 MeIU
TEIUIONPOBOJHOCTD TBEPBIX TEII, MIPAKTUYECKOTO0 IIPUMEHEHUS 2 13y U JKeJle3a, BOCK,
XKUAKOCTEH U ra3oB, TEIUIONPOBOJHOCTH; pelIaTh 4 KHOIIKH
TEIUIONPOBOAHOCTD BaKyyMa Ka4eCTBCHHBIE 33J]a4H 10 TEME

4 Konsekuus. Uznydenue. [ToHsATHA: KOHBEKLIMS, BUIBI [IpuBOAUTH TIPUMEPHI 1 y3y CP Caeua, BepTyIlIKa,
KOHBEKIUH, U3ITy4E€HUs, OCOOCHHOCTH | MPAKTUYECKOIO IIPUMEHEHUS 2 | 1I3Y TEIUIONPUEMHUK,
U3JIy4ECHUS U MOTJIOIIEHUS DHEPIUH KOHBEKIIMH, PEIIATh 4 MaHOMETP
TEMHBIMH U CBETJIBIMU Ka4yeCTBCHHBIE 33J]a4H 110 TeEME 5
IOBEPXHOCTAMU. MexaHusM,
0COOEHHOCTH, Y4ET U HCII0JIb30BaHUE
KOHBEKIIMH U U3Iy4ECHHUS.

5 | KonnuectBo TemioTsl. IToHATHSA: KOJIMYECTBO TEIIOTHI, [TepeBOIUTD €MHULLBI 1 JBa cocyna nis
Enunanne! konmdyecTsa €MHHULIBI KOJINYECTBA TEIUIOTHI, M3MEpPEHUS KOJI-BA TEIIOTHI U3 2 | VY3V BOJIbl, TEPMOMETP,
TEIUIOTHI. Y AeIbHas ylenabHas TEINIOEMKOCTb, €IMHULIBI onHuX B apyrue. CpaBHUBAThH 4 | TI3Y CIIMPTOBKA
TEIJI0OEMKOCTh YIEIbHOU TEIIOEMKOCTH TEIIOEMKOCTH Pa3JINYHbIX

BemiecTB o Tabm. Nel B
y4eOHUKe

6 Pacuer konnyecTBa dopmyina U1 pacyera KOJIUYecTBa PaccunThIBaTh KOJIMYECTBO 1 3y CP
TEIUIOTHI, HE00X0AUMOTO TEIIOThI, HEOOXOAUMOTO IS TEIIOTHI, HE0OX0AUMOE IS 2 | 1I3Y
JUIS HarpeBaHUsl Tea HarpeBaHus TEJA UM BBIAEISIEMOTO HarpeBaHus Tena, BblaensemMoro | 4

WA BBIACIACMOI'O UM
IIPpH OXJIAKACHUU.

UM IIPA OXJTAKACHUN

TCJIOM IIPU OCTBIBAHUHU B XOJIC
pCIICHUA 3a0a4




7 JIaboparopHas pabota dopmyia Ui pacyeTa KOJIMYeCTBa PaccunTeiBaTh KOMTMYECTBO 1 Y3y Kanopumerp
Ne 1 «CpaBHenue TETIOTHI, HEOOXOAUMOTO ISt TEIUIOTHI, HE0OX0AUMOE ISt 2 13y U3MEPUTEIIbHBIN
KOJIMYECTB TEIUIOTHI IPU HarpeBaHus Tea, BbIAEISIEMOIO UM HarpeBaHus Tela, BelaensemMoro | 4 LUIMHJD
CMEIINBAHUN BOJbI P OXJIAXKIEHUU TEJIOM IIPU OCTBHIBAHUU (MeH3ypka),
pa3Hoil TeMIiepaTypbi». W3mepsaTs Temnepatypy Ten TEPMOMETP, CTAKaH
8 JlaboparopHas paboTa @opmyily Ha pacyeT KoJi-Ba TeIoThl | [[pOM3BOIUTH BEIUUCIIEHUS 110 1 CrakaH c BOJIOH,
Ne 2 «M3mepenue IIPU HarpE€BaHUU U OXJIAXKICHUH, €]I. bopmye 2 | 1I3Y KaJIOpUMETD,
YEIBHOM TEMI0EMKOCTH U3MEpEHUS YAEIbHOMN TEII0OEMKOCTU 4 TEPMOMETP, BECHI,
TBEPOTO TENa». Y KOJI-BA TEIUIOTHI TUDH,
METAUTAYECKU I
LHWIMHJP HAa HUTH,
COCYJ C Topsiuen
BOJION
9 OHeprus TOILINBA. dopmyna Ui pacyera KOJINYeCTBa PaccunteiBaTh KOJIMUECTBO 1 Y3y
VY nenbHas Temiora TEIUIOTHI, BBIACIISIOIIETOCs IIPU TEIUIOTHI, BBIACISIOLIEECS IIPU 2 13y
CTOpaHus. CrOpaHHUHU TOTLIIMBA CrOpaHHUHM TOILIMBA 4
[lonsiTHe ynenpHas TEIIoTa CropaHus
10 | 3akoH coxpaHEeHUS U 3aK0H COXpaHEHUS U PEBPAIICHUS [TpuBOAUTH IPUMEPHI 1 |VY3y CP
MPEBPAILICHUS SHEPTUU B SHEPrUU B MEXaHUYECKUX U TEIJIOBBIX | MPEBPALICHHUS KUHETUYECKOMN 2 I3y
MEXaHUYECKUX U npoueccax [loHATHs: BHyTpeHHSA SHEPIHM B NOTCHIMAIBHYIO U 4
TETUTIOBBIX MpoIleccax. SHEPTHsI, TETIOTIPOBOTHOCTH, 00paTHOo, 000011aTh 3aKOH
KOHBEKIIUSI, U3JIy4€HHUE, KOJIUUYECTBO COXpaHEHUs SHEPTUH HA
TEIJIOTHI TEIJIOBBIE MPOLECCHI.
11 | Pemrenue 3amay o teme Marepuain temsl «TemioBbie PaccunuTeIBaTL KOJIUYECTBO 1 13y
«TemoBble IBICHUS SIBJICHUS» TEIUIOThI, HEOOX0IUMOE IS 2
HarpeBaHus Tela, BhLIEIsIeMoro | 6
TEJIOM MPU OCThIBAaHUU, IIPU 7
CrOpaHuy TOIUIMBA
12 | KonrtpoinbHas paboTa Marepuan temsl «TernoBbie Pewars 3agaun no teme 1 |KK
Ne 1, mo Teme SIBJICHUS» «TemnoBble sIBICHUS 2
«TennoBsle IBICHUS.
HN3meHeHne arperaTHbix cocTossHNM BemecTna (11 1)
13 | ArperaTHble COCTOSHHUS [lonsTHA: arperaTHele COCTOSTHUS OOBscHATH Puznueckue 1 |V3Y Cocyn ¢ BoJOH,
BelecTsa. [lnaBnenue n BEIIIECTBA, MJIaBJIEHHE, OTBEP/IEBaHKE, | SBJICHUS HAa OCHOBE 3HaHMI 00 2 | 1I3Y KYCOUKH JIbJIa
OTBEpAECBaHUE KpUCTaJIIIN3alus, TEMIEpaTypa arperaTHbIX COCTOSIHUSAX 4

KPUCTAJIIMYECKUX TEII.
I'paduk nnaBieHus u

TUIaBJICHUS, TEMIICpATYypPa
KpucTallin3allun

BELIECTBA
Yurtath U CTPOUTH TPaPUKH




OTBEpACBaHUS @DaxKThl: CTPOECHUE BEIIECTBA, IUIABJIEHUS ¥ OTBEP/ECBAHUS
KPUCTAJIIMYECKUX TEJL. ¢u3nyecKkrue CBONWCTBA KPUCTAJUIMYECKUX TEJ
14 | YnenbHad Temnora [lonsTHe ynenbHas TemioTa OObsacHATh mpouecc wiasnenus |1 | Y3V
IJIABJICHUS. IJIaBJICHUSA Y KPUCTAJUIM3ALMU Ha OCHOBE 2 I3y
@DakThl: MEXaHU3M IUIABJICHUS U 3HaHUM O MOJIEKYISIPHOM 4
OTBEpJEBaHUS KPUCTAJUIMUECKUX T€1 | CTpoeHuu. Pemiare 3a1aun Ha
pacyeTr KOJIMYEeCTBa TEIJIOTHI,
HE00X0UMOT0 IS IJIaBICHUS
TeJa U BbIAEISEMOro MpU
KpUCTAJUTM3ALUI

15 | Pemenue 3agad o treme Martepuan temsl «Y aenpHas Temiota | Pemars 3amaun Ha pacyuet 1 |1I3yY | CP
«Y nenpHas TemioTa IIJIaBJICHUSD KOJIMYECTBA TETJIOTHI, 2
TIJIABJICHUS). HEOOXOIUMOTrO JIJIs IIJIaBJICHUS 4

TeJa U BbIAETSEMOTO MPU 5
KPUCTAJUTM3AIUN

16 | Ucmapenwue. [Tonstus: mapoobpazoBanue, OOBICHATH Ha OCHOBE 1 |V3y [TcuxpomeTtp
Haceimennsiit u KOHJICHCAIWS, HCTIapEHUE, MOJICKYJISIPHBIX TIPEJCTABIICHUNA | 2 I3y
HEHACBIIIEHHBIN Tap. HACBIIIEHHBIN 11ap, HEHACBIILIEHHBIN SBJICHUS UCIIAPEHUS U 4
[Tornomenue sueprun nap, AMHAMHU4E€CKOE paBHOBECUE KOHJleHcauuu. Pemate 7
IIPU UCITAPEHUU KAueCTBEHHBIC 3a/1a41
KUJKOCTHU U BBIICIICHUE
€€ IIpHU KOHACHCALINU
napa.

17 | Kunenue. BnaxHoCTh [TonsiTue kunenue, Temneparypa Onpenensatb OTHOCUTEIbHYIO 1 y3y Tect Komn6a, ciuproBka
Bo3ayxa. CriocoObI KHIIEHUs, a0COIIOTHAS, BJIQYKHOCTh BO3/lyXa C MOMOIIBIO | 2 13y
OIpe/IeJICHUs BIAKHOCTH OTHOCHTEJIbHAS BJIAKHOCTh BO3/1yXa, MICUXPOMETpA U TEPMOMETPA 3
BO3/1yXa. TOYKa POCHI. 4

CriocoObl onpe/iesieHrs BIaXKHOCTH
BO3/1yXa.

18 | YaenpHaga Teruiora [TonsTue ynenpHas Termiaora Pemiats 3amaun no teme 1 V3V
napooOpa3oBaHus U napoo0Opa3zoBaHMsI U KOHJICHCAIIUH «Y nenpHas TemoTa 2 | 1I3Y
KOH/JICHCAllUH. dopmyna 1S pacuera KOJIMYecTBa napooOpazoBaHus U 4

TEIJIOTHI KOHJICHCALIUN».

19 | Pabora ra3a u mapa [TonsiTue pabota rasa, napa Pemate 3agaun no reme «Pabdota | 1 | Y3V Mopnens nBurarens
pacIIMpeHusl. pacumpeHus rasa ¥ rnapa paciiupeHus. 4 | TI3Y

20 | [IBuraresb BHYTPEHHETO [ToHATHE TEMIOBOW IBUraTesb OO6mwscHaATh: Kak yctpoeH IBC, 1 3y
CrOpaHus. @DakThl: BUJIbI TEIUIOBBIX JIBUTATENEH, | HA3HAYEHUE U MPUHIUI 2 | 1I3Y
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YCTPOMCTBO, Ha3HaUeHUE U npuHuun | aeiicteus JIBC 4
nevicreus JIBC

21 | [aposas Typ6una. KIT/{ [Tonarusa: KII/] tennosoro nsurarens | PaccunteiBats KIIJ[ TermoBbix 1 |V3V CP
TEILIOBOI'O JBUrATENIA. @aKThl: yCTPONCTBO, HA3HAYEHUE U JIBUTATEINICH MPH pelieHn: 3a1a4d | 2 13y

MPUHIMI JEHCTBUS NapOBOM TypOUHBI 4

22 | Pemenue 3amay 1o teme @OopMyIIbl KOJIMYECTBA TEIIOTHI, PaccunthiBaTh KOJIMYECTBO 1 13y
«I3MeHeHue arperaTHbIX HE00X0IMMOTr0 JUIsl IJIaBJICHMUS, TETUIOTHI, HE0OX0AUMOE ISt 6
COCTOSIHMM BEIIECTBA». napooOpa30BaHus, BbIICIAIOIIErOCs napoo0Opa3zoBaHus, IJIaBICHHUS, 7

IpU KOHJEHCALUU, IIPU BbIJICTISIOLIEECS IPU
KpUCTAJIIIN3alUU KOHJICHCALIUU U OTBEPIEBAHUU

23 | KonTposbHas paboTa Marepuain temsl «3MeHeHHE Pemate 3agaun no teme 1 KK
Ne 2, o Teme arperaTHbIX COCTOSIHUM BELIECTBA «3MeHeHne arperaTHbIxX 5
«3MeHeHne arperaTHbIX COCTOSIHUI BEIIECTBA»

COCTOSIHUM BEIIECTBAY.
dyiekTpuyeckue siBjaeHus (27 4v)

24 | DnexTpu3anus Tel Ipu [HonsTHs: 3nexTpu3anus, OOBSACHATD IEKTPU3ALHIIO 1 |V3V D6oHUTOBAS
COIIPUKOCHOBEHUH. Ha’JIEKTPU30BaHHOE TEJIO, POJI 3apsiaa | TPEHUEM, pemarh kadectBeHHsle | 2 | [I3Y najoyka u najoyka
BsaumonetlictBue DaxTEI: B3auMoaeiCcTBUE 3a/1a4M Ha DJICKTPU3ALUIO U 4 W3 OPraHru4ecKoro
3apsDKEHHBIX Tel. [IBa HaIEKTPU30BAHHBIX TEJI, CBOUCTBO B3aMMOJCHCTBUE IIEKTPUYECKUX BEIECTBA
poJa 3apsAaoB. IEKTPU3ALHH 3aps0B.

25 | DIIEKTPOCKOII. [ToHsaTHS: TPOBOAHUK, HEMPOBOAHUK, | OOBACHATH Pu3nUecKue 1 |VY3Y | Tecr DIEeKTPOCKOIT
[IpoBoaHMKH 1 JJIEKTPUYECKas CUJla, JIEKTPUUECKOE | SBJICHHS Ha OCHOBE 3HAHUI 00 3 13y
HEIPOBOJHUKHU 1oJIe EKTPUYECKOM II0JIE,

IEKTPUYECTBA. IIPOBOJHMKAX U HEMPOBOJHUKAX
DNEKTPUUYECKOE MOJIE. JIEKTPUUECTBA; OOBSICHSTH
CTPOEHUE IEKTPOCKONa

26 | JenumocCTh [lousaTus: 3meKTpoH, OTpULATENbHBIN | ONUCHIBaTH CTPOEHUE aTOMOB, 1 Y3y
IEKTPUYECKOTO 3apsa. VIOH, IIOJIO’KUTENIbHBINA HOH cXeMaTU4YeCKH U300pakaTh 2 | 1I3Y
OnexrpoH. CtpoeHue @DaKThl: IENUMOCTD dJIEKTPUUECKOTO aTOMBI; pelIaTh KaY€CTBEHHBIC 4
aTOMOB. 3apsijia, CTPOCHUE aTOMa 3a/1a41

27 | OObsacHeHMe @DaKThl: IPUYHMHA NIEKTPUIECKOU OOBACHATD NEKTPUUECKHE 1 |V3Y | Tecr DneKTpocKon
JJIEKTPUYECKUX SIBJICHUMN. HEUTPAJILHOCTH TEN SIBJICHUS 3 113y

28 | DnexTpu4yecKuil TOK. IToHATHA: DIIEKTPUYECKUN TOK, DopMynupoBaTh ONPEACIICHUE 1 3y MarnutHas
Hcrounnku VICTOYHUK DIEKTPUYECKOTO TOKA JNIEKTPUYECKOTO TOKA 2 | 1I3Y CTpEJIKa,
IEKTPUYECKOTO TOKA. 5 IEKTPOMETP

29 | DnexTpuyeckas 1enb U [lonsTHA: EeKTpUYEcKas LEMb, UYurath anekrpuueckue cxembl, |1 | Y3V HcTouHuK TOKa,
€€ COCTaBHBIE YaCTH. IEKTpUYECKas cXemMa 4epPTUTh yClIOBHBIE 0003Hauenus | 2 | [13Y IIpOBOJA,
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@DaKThI: YCIOBHBIE 0003HAYCHUS AJIEMEHTOB JIEKTPUUECKUX 4 noTpeduTenu
3JIEMEHTOB NIEKTPUUECKOU LIETIH nemnen IEKTPUYECKOT O
TOKa
30 | DnexTpuyecKuil TOK B [ToHsATHSA: 2EKTPUYECKUN TOK B OOBsicHATH PuzHUecKue 1 |V3V BoasTM™meTp,

Mertaiax. JleucTsus MeTajuiax SIBJICHUS HA OCHOBE 3HAHUH O 2 13y KaTyIIKa, MarHAT

JJIEKTPUYECKOTO TOKA. @DaKThl: JEUCTBHUS IIEKTPUIECKOTO JEUCTBUSIX NIEKTPUUECKOTO 4

Hanpasnenue TOKa, HAIPaBJICHUE AIEKTPUUECKOTO TOKa, HalpaBJICHUU

AJIEKTPUYECKOT0 TOKA. TOKa AJIEKTPUUECKOI0 TOKA

31 | Cuna toka. EnuHuUIIB! [Tonsrtus: cuna Toka Pemiats 3agaun Ha pacuer cunel | 1 | Y3V
CHUIIBI TOKA. @opMyIia U €IMHULBI CUJIBI TOKA TOKA B DJIEKTPUYECKON 1NN 4 13y
6
32 | Ammnepmerp. M3mepenue Tb npu BeinonHeHuH gadboparopubix | CoOupath anekrpudeckyro uens, | 1 | Y3V CP AmMnepmerp,

CHJIBI TOKA. paboT MO AIEKTPUUECTBY U3MEpPSATH CUITYy TOKa 2 13y MIPOBOJIa, UCTOUHUK
Haznauenue, npaBuia BKJIIOUEHUS, 4 TOKa, JIaMIia
0003Ha4YeHNEe Ha CXeMax aMIepMeTpa

33 | JJabopaTtopHas pabora Marepuain Tembl «NEKTpUUYecKas CoOupath a5ekTpuueckyto nems | 1 I3y Hctounuk

No 3 «Cbopxka [IEb U €€ COCTaBHBIE YaCTH, 10 CXEM€E; 3alMChIBATh 2 MMATaHUS,

ANEKTPUYECKOMN LIENnu U «Amnepmertp. M3Mepenue cuibl TOKa» | TOKa3aHUsl aMIIepMeTpa; 4 HU3KOBOJIbTHAs

W3MEPEHUE CUIIBI TOKA. CpaBHUBAaTh MOKAa3aHMUS; JaMIIa Ha

pucoBaTh B TETpPaau, COOpaHHYIO MIOJICTaBKe, KIIOY,
LIEITb; 1€NaTh BBIBObI amIepmerp,
COE/IMHUTEIIbHbBIE
IIPOBOJIA
34 | DiekTpuuecKoe [TonsiTue anexkrpuyeckoe Pemiats 3agaun Ha pacuer 1 y3y BosbT™meTp,

HarpsbkeHue. EquHuIsl HaIpsOKEHUE, CAMHULBI HATIPSDKEHUS | DJIEKTPUYECKOTO HAIPSHKEHUS 2 13y MIPOBO/Ia, UCTOYHUK

HaIpsKEHUS. dopmyIia 3MEKTPUIECKOTO 4 TOKa, JamIa
HaIPSKEHUS.

35 | BoubprMmetp. U3mepenne ®daxThl: 0003HAYCHUE HA CXEMaX, Cobupats dMeKTpruuecKyto 1nens | 1 Y3y Hcrounuk —

HanpsbkeHud. JI/padora IpaBuJjia BKJIFOUEHUS BOJBTMETPA B 110 CXEME; U3MEPSTh 2 13y MUATaHUsL, CIIUPAIIH-

Ne4 «U3mepenne LI€IIb, 3aBUCUMOCTb CUJIbI TOKA OT HaIpsKEHUE C TOMOUIBIO 4 pe3UCTOpBI — 2 IIT,

HANPSKEHNS HA HaIpsKEHUs BOJIbTMETPA; 3aIIMCBIBATh HU3KOBOJIbTHAS

Pa3JIHYHBIX Y4aCTKAX NOKa3aHus BoJIbTMETpa. JlenaTh JamIia Ha

3JIEKTPHYCCKON Lenmn» BBIBOJIBI. MOJICTaBKe,

BOJIBTMETP, KJIOY,
COEJIMHUTEIIbHBIE
IIPOBOJA.

36 | 3aBHCHMOCTH CHJIBI TOKa @DakThl: 3aBUCUMOCTD CHJIBI TOKA OT o 3aBucumoctu cunsl Tokaor |1 | Y3V PeocTatsl
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OT HaIlpsLKEHUS HaIpsHKEHUS HaIPsDKEHUS PACCUMTHIBATH 2 | 1I3Y
CUJIy TOKA U HalIpsSDKECHUE 4
37 | DnexTpuyeckoe [TonsTHE 21€KTpHUUECKOE Yurath rpaduku 3aBUCUMOCTH 1 | V3V | Tect
COIIPOTUBIICHUE COIIPOTUBIICHUE CHUJIBI TOKA OT HaIIPHKECHUS 3 13y
Haxomuts conporusieHue
npoBoiHuKa 110 rpaduky |(U)
38 | 3akon Oma I ydacTka 3akoH OMa 1J1s yyacTKa LenH [IpumensaTs 3akon Oma npu 1 |V3V BoasTM™merTp,
LENH peueHnn 3ana4y 5 | 1I3Y IIPOBOJIA, NCTOYHUK
TOKa, JIaMI1a,
pe3ucTop
39 | Pacuer compoOTUBICHHS ®dopmyna 1 pacueTa PaccuutbiBath cuity TOKa, 1 |V3y CP Peocrar,
MIPOBOJIHUKA. Y JEIIbHOE COIIPOTUBIICHUS IIPOBOJIHUKA HaIlpsKEHUE, CONIPOTUBIICHHUE, 2 13y BOJIETMETD,
CONPOTHBIICHUE [lonsiTHE: ynenpHOE U 3JIEKTpUYECKoe | paboTy TOKa, AJTUHY 4 ammepMerp,
COTPOTHBIICHUE IIPOBOJHUKA HCTOYHUK TOKA
OOBACHATH PU3NUECKHE
SBJICHUS
40 | Peocratsr @daxThl: HA3HAYEHHUE, BUJIBI peocTaToB, | PerynupoBars cuity Toka B enu | 1 Y3y Hcrounuk
JI/padora Ne§ 0003HaYeHHE Ha cXeMaxX, IIpaBHIia peocTaToM, COCTABIIATH LIETIb, 2 I3y MUTaHUA,
«PeryaupoBanue cuiIbI BKJIIOUEHUS aMIIEpMETpa B LIEIb 3aIAChIBATh MOKA3aHU 4 MOJI3YHKOBBIH
TOKAa PeocTaTom» amnepmMerpa. [lenats BEIBOIBI peocrar,
amMIepMeTp, KIIoY,
COCIMHUTEIILHBIC
IIPOBOJA
41 | JI/pabora Ne6 [IpaBuia BKIIOYEHUS aMIIEpMETpa, Ornpenenarb CONpOTUBICHUE 1 13y Hctounuk
«H3mepenue BOJIbTMETpPA B LIEIIb. IIPOBOJHMKA IPU TIOMOILH 2 MUTaHUS,
CONMPOTHBJIEHUSA 3akoH OMa 1J1s y4acTKa LeH amIepMeTpa 1 BOJIbTMETpA. 4 UCCIIeTyeMBbIi
NPOBOJAHUKA NPHU Jlenatp BBIBOIBI MIPOBOJHUK
MOMOII aMIlepMeTpa u (ueOoublas
BOJIbTMETPa» HUKEIIMHOBAsI
CIIUpaJb),
aMIepMeTp U
BOJIBTMETP,
peocrar, KIod,
COCIMHUTEIILHBIE
IIPOBOJA
42 | TlocnenoBaTenbHOE " [TocnenoBarenpHOE U NapauIEIbHOE Cobupartp 1emns ¢ 1 |V3y Peocrarsl, 1amna,
1apajIeIbHOE COEJIMHEHUE NPOBOJTHUKOB, CXEMY NIOCJIEZIOBATEIBHBIM 1 2 |13y VCTOYHUK TOKA
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COEIMHEHUE COEIMHEHU I [apauIeJIbHBIM COEAMHEHUEM 4
IIPOBOJTHUKOB MIPOBOJHUKOB 5
43 | PaboTa 31eKTpuIecKoro dopmyny Ui BEIYUCIIEHUS pabOTHI Pemats 3agaun Ha Beruncienue | 1 3y Peocrar,
TOKa 3IIEKTPUYECKOTO TOKA, €UHULIBI paboThI 2 13y BOJIBTMETD,
U3MEpEHUs: paboThI 3 amIepMerp,
HCTOYHUK TOKA
44 | MouHOCTb ®opmyny /uid BbIYMCIEHUS MOLHOCTH | PemiaTe 3ajaun Ha BBIYUCIIEHUE Peocrar,
AJIEKTPUYECKOTO TOKA. NEKTPUYECKOTO TOKA U €IMHULIBI MOILHOCTH BOJIbTMETP,
Enununsr paboTel U3MEPEHUS] MOLTHOCTH amIepMerp,
AIIEKTPUYECKOTO TOKA, HCTOYHUK TOKA
MIpUMEHsIEMbIE Ha
MIPaKTHKE
45 | JlaGopaTtopHasi padora @DaxThl: paBUIa BKIIOUEHUS W3mepats cuiny Toka u 1 |13V HcTtounuk
Ne7 «M3mepenne BOJIbTMETPA U aMIIEpMETpa B LIETTh HaIpsHKeHUE 2 MUTaHUA,
padoThbl 1 MOLITHOCTH ®opMmysbl U €AMHULIBI paOOTHI U PaccuutsiBath paboty u 4 HU3KOBOJIbTHAS
TOKA B JIaMIIe» MOIIIHOCTH TOKa MOIIIHOCTh TOKa B JIamIIe Jamna Ha
MO/ICTaBKe,
BOJIBTMETD,
amMIepMeTp, KIIoY,
COCIMHUTEIILHBIC
IIPOBOJA,
CEKyHJIOMED
46 | HarpeBanue 3akoH J[xoynsa-Jlenma Pemate 3amaun Ha mpumeHenue | 1 y3y Hctounuk Toka,
MPOBOTHUKOB @aKThl: IPUYMHA HArPEBAHUS 3akoHa J[xoynsa-Jlenma 2 13y peocrar, 1ammna
IEKTPUYECKHUM  TOKOM. IIPOBOJAHHUKOB TOKOM 4 HaKaJIuBaHUs
3akoH Jlxoynsa-Jlenna
47 | Jlamma HaKaJaMBaHHUSL. Hcroputo co3anus 3IeKTpUUEeCKOM Pemats 3agaun Ha npumeHenne | 1 Y3y Jlammsel,
HarpeBarenbHbie JaMIIbl ¥ IPYIUX HarpeBaTelbHbIX 3akoHa /[xoyna-Jlenna 2 | 1I3Y IIPEIOXPaHUTENH,
PUOOPHI. npuOOpoB 4 HMCTOYHHK TOKA,
IIpoBOJA
48 | KopoTkoe 3aMbIKaHHE. Y CTpoicTBO, Ha3HAYEHUE IPUHIIUIL OOBACHATH MPUUUHY 1 |V3Y
IIpenoxpanurenu JNEUCTBHU IUIABKUX MPEIOXPAHUTEIEH | HarpeBaHUs IIPOBOJIHUKOB 2 I3y
[ToHsATHE KOPOTKOE 3aMBbIKaHUE TOKOM, CIIOCOOBI 3aIIUTHI OT 4
NEPErPY30K NEKTPUIECKOU
1enu
49 | Pemenue 3agay Mo Teme Martepuan TeMbl «QIEKTPUUECKUE Pewrars 3agaun no reme 1 13y Tecr
«DIIEKTPUUECKHE SIBJICHUSD) «QIJIEKTPUUECKUE SIBICHUSD) 3
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SIBIICHHSD) 6

50 | KonTpouspHas paboTa Martepuan TeMbl «JIEKTPUUECKUE Pewrars 3agaun no teme 1 |KK
Ne 3, o teme SIBJICHUS» «OIJIEKTPUUECKUE SIBICHUSD) 2
«DIIEKTpUUECKHE 4
SIBJIICHUS).

DJleKTPOMarHuTHele sisjienus (7 4)

51 | MaruuTHOe€ mnoue. [ToHATHSA: MArHUTHOE I10JIE ITPSIMOTO OOBsicHATH puzHuecKue 1 |V3V IIpoBOAHUK,
MarauTHoOe IoJIe TOKa SIBIICHHSI HA OCHOBE 3HAHUU O 2 13y HCTOYHMK TOKA,
IPSIMOTO TOKA. MarHMTHOM I10JI€ 4 MarHuTHas

CTpeJIKa, KaTylIKa

52 | MarHuTHBIE TUHUA [ToHATHSA: MArHUTHBIE JIMHUU WN3o00paxkate maruutHele M | 1 | Y3V

npsiMoro Toka. [lo Hanpasnernuto | 2 | [13Y
MarHUTHBIX JIUHUNA onpenensits | 4
HallpaBJIEHUE TOKA

53 | MarunuTHOE TO)TE [TonsiTus: coneHoun, aneKTpoMaruut | Mi3smeHsaTs MaruuTHoe aeiicteue | 1 Y3y Tect
KaTyILIKU C TOKOM. KaTYIIKA C TOKOM (M3MEHEHHE 3 I3y
DNeKTPOMAarHuTHI. YHClia BUTKOB, CHJIbI TOKA,

CEPJICUYHUK)

54 | JI/pa6ora Ne8 «Coopka Martepuan TeMbl «neKTpoMarHuTe» | M300pakatb MarHuTHele TuHUM | 1 y3y Hctounuk
3JIEKTPOMATHUTA U B NIPOCTEHIINX CITyqasix. 2 13y MUTaHUsA, PEOCTaT,
HCNBITAHNE €r0 CobupaTh 3IEKTPOMAarHUT U3 4 KJTIOY,

ACHCTBUSA» TOTOBBIX JIeTalel U MPOBOAUTE | COE/IMHUTEIIbHbIE
IIPOCTEHNINE IKCIIEPUMEHTEI C IIPOBOJA, KOMIIAC,
JIEKTPOMAarHuTOM AeTanu 1jsi cOOpKu
JIEKTPOMAarHuTa

55 | IlocTogHHBIE MArHUTBHL. IloHATHSA: TOCTOSHHBIN MarHurT, OOBSACHATH HAMarHUYHUBaHUE 1 Y3y MarsauThl
MaruutHoe nose IOJIFOC MAarHUTa, MarHuTHas Oyps, ONWIOK B MarHUTHOM I10JI€, 2 | 1I3Y
IIOCTOSIHHBIX MarHuTOB. Mar"HMTHas aHOMaJlusl, MarHUTHOE n300pakaTh CUIOBbIE JTUHUU 4
MaruutHoe nose 3eMIIH. 1oJie 3eMiu IIOCTOSIHHBIX MarHUTOB B

IIPOCTEHIINX CIIydasix.

56 | [leiicTBue MarHUTHOTO YeTpoicTBO, HA3HAYEHUE, IPUHLIAIL N306paxkaTs cuity Amiepa, 1 3y Tecr Mopens
T10JIs1 HA TIPOBOJIHUK C JEUCTBUS DIEKTPOIBUTATENS, OOBSICHATH IPUHIIMI PAOOTHI 3 |13y AJIEKTPOABUraTENs,
TOKOM. IPUMEHEHHE, IPEUMYIIECTBA JJIEKTPOABUTATENS U €r0 HCTOYHUK TOKa
ONEKTpOABUTATED. JIEKTPOABUTaTeNnen YCTPOMCTBO

57 | JI/ pa6ora Ne9 Martepuan TeMbl [ToaxmrouaTs kK MOAETH 1 | II3Y Monens
«H3yyenune «OIIEKTPOIBUTaTENb) JJIEKTPOABUTATENSI HCTOUHUK 2 AJIEKTPOIBUTaTENs,
3JIEKTPHYECKOr0 NIUTaHMsl, IPUBOJIUTH €T0 B 4 VCTOYHUK MTUTAHMS,
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ABUT ATCJIA

MOCTOAHHOI'O TOKA»

JIBMKCHHUE, U3MCHSITD
HaIlpaBJICHUE BPALLICHUS
MMOJIBMDKHOM YacTH
ANEKTPOABUIATEIIS], U3MEHSSA
HaIlpaBJICHUE TOKA B LEIU

KJII0Y,
COEIMHUTEIIbHBIE
IIpoBOJA

CaetoBble siBjieHus (9 4)

58 | Mcrounuku cBera. IloHsTHS: ONITHKA, CBET, HCTOYHHK OO0bsicHsATb 0Opa3oBanue TeHu U | 1 Y3y Crouuku, 1amia
Pacnpocrpanenue csera. CBETAa, JIyd CBETa, TOYCUHBI HCTOUYHUK | TOJyTEeHH, TPUBOJAUTH IPUMEPHI | 2 13y
CBETa, TEHb, IIOJYTEHb ONTUYECKUX SIBICHUN U 4
Pa3IUYHbBIX HCTOYHUKOB CBETA,
pelaTh KaueCTBEHHBIE 3a/1a4l
10 TEME.

59 | OTpaxenue cBeTa. [TousTHS: YroJ OTpaXKeHUs, yro [TpuBOIUTE TIPUMEPHI 1 |VY3Y | Tecr 3epkaio, cocys C
3aKOHBI OTPaKEHUS MajieHust, 00paTUMOCTh CBETOBBIX NPOSIBJICHUS 3aKoHA oTpakeHust | 3 | [I3Y BOJIOM, JIa3epHas
CBETA. ny4den CBETa, CTPOUTH 110 HAYAJIbHBIM 5 yKa3Ka

3aKOHBI OTPAKEHUS CBETA YCJIOBUSIM NAJAOIINI U
OTPaXKEHHBIN JTy4H. Pemars
3a/1a4d Ha TPUMEHEHUE 3aKOHA
OTPAKEHHUsI CBETA

60 | [Tmockoe 3epkaio. [TonsaTHe mIOCKOTO 3epKaa, CtpouTh n300paskeHH 1 |V3y CP [Tnockoe 3epkaio

0COOEHHOCTH U300paKEHHS B MIPEMETOB B TUIOCKOM 3€pKaJie 2 I3y

IJIOCKOM 3€pKajie 4

61 | [Ipenomnenue cBeTa. [ToHsiTUA: TIpEIOMIIEHHE CBETA, YTOJI CxemMaTH4eCcKu CTPOUTH X011 1 y3y 3epkalo, cocyn ¢

peIoMIICHUS, ONITUYECKH OoJiee Jy4ya CBETa MpU MEPEXOE U3 2 | 1I3Y BOJIOM, J1a3epHas

(MeHee) TuIOTHAs cpeaa OJHOU MPO3pavyHOl Cpenibl B 4 yKa3ka

3aKOHBI PEJOMIICHHS CBETA JIPYT'yI0; IPUBOJUTH IPUMEPHI 8
MIPEJIOMJIEHUS CBETA, PEIIATh
MIPOCTENIINE KaueCTBEHHbIE U
pacyeTHbIC 3a/1a4U

62 | JIlunusel. Onruyeckas [ToHATHA: IMH3a, ONITUYECKAs CHUIIA PaccunThIBaTH ONTHYECKYIO 1 3y Tecr Belinykieie u
CHJIA JIMH3BI. JIMH3BI, POKyC, (POKYCHOE PACCTOSHUE, | CHIIY U (POKYCHOE PACCTOSIHUE 3 |13y BOTHYTBIE JIMH3BI

OIITUYCCKasA OCb CDOpMyJ'Ia 1 CANHUIIBI
ONTUYECKOMN CHJIBI JIUH3BI

JIMH3BI; N30 6pa>1<aTL TOHKYIO

JINH3Y, I'JI. OIIT. OCHTP U TJI. OIIT.

OCb Ha YCPTECIKE, IIPUBOANUTH
IMPUMCEPHI JINH3, PACCUUTBIBATH
(I)OKYC JIMH3BI U OIIT. CUJIY B
HpOCTeI\/'IH_II/IX cJrydasax
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63 | U3o0paxeHus, naBacMble @akTbl: 0003HaYeHHE cOOMparoIeit CrpouTth n300pakeHust 1 |VY3y |CP
JIMH30H. JIMH3BI, PACCEUBAIOLLIEH JTMH3bI IIPEMETOB B JIMH3aX 2 | 1I3Y
coOuparomux u paccenBarommx | 4
7
64 | JJaGopaTtopHas pabora [MousTus: muH3a, GoKycHOE N3mepsats pokycnoe paccrosaue | 1 | TI3Y Cobuparomias
Ne 10 «ITomyuenue pacCTOsIHUE JIMH3BI coOuparonie TUH3EL, TOIy9aTh | 2 JINH3a, DKPaH,
M300pakeHus TIpH n300pakeHue MpeaMera B 4 jJammna, ¢
MTOMOIITA JIMH3BI. coOuparornieii TuH3e KOJITaYKOM, B
KOTOPOM CJieJIaHa
npope3b,
U3MEpUTEITbHAS
JIeHTa
65 | Pemrenwue 3amad rmo teme Marepuan tembl «CBETOBBIE Pemate 3agaun no teme 1 I3y
«CBETOBBIC SBJICHUD. SIBJICHUSD) «CBETOBBIC SIBJICHUSD) 4
66 | KonTposnbHas paboTa Martepuan TeMbl «CBETOBBIE Pemats 3a1a9u 1o Teme 1 |KK
Ne 4, o Teme SIBJICHUS) «CBETOBEIC SBIICHHS 5
«CBETOBBIE SBJICHUD.
IloBTOpenue. Pemenne 3ana4 (4 4)
Ne Tema KoaunuyecTBO yacoB Jlata
67 | TerutoBsbie siBeHUs. MI3MEeHEHNE arperaTHbhIX COCTOSIHUIN BEIECTBA. 1
68 | DiekTpuYecKue SIBICHUS. 1
69 | DnekTpoMarHuTHbIC siBJIeHUSI. CBETOBBIC SIBJICHHUS. 1
70 | UtoroBast KOHTpOJIbHAS padoTa. 1

VY3V — ypok u3ydeHust HOBOTO MaTepuana

[13VY — ypok 3akperneHus
KK - xoHTposnbHas paboTa
CP - camocrosTenbHas paborta
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JIuteparypa:
1. ®wuswmka. 8 ki.: Yueb. as obmieoOpaszosar. yupexaeanii / A. B. Ilepermikun. — 8- u3g., crepeornm. — M.: Ipoda, 2007. — 192 c.
2. TIporpammsl amst 061e00pazoBaTenbHBIX yupexkaeHuil. @usuka. Actponomus. 7-11 ki. / coct. B. A. KoposuHn, B. A. Opnos. — 3-e u3n.,
nepecmotp. — M.: llpoda, 2010. — 334 c.
3. Tectsl mo pusuke, 8 kiacc: k yueonuky A.B. Iepeimkuna «®Pusuka. § ki.»/A.B. UeboTapesa.- 6-¢ uzg., nepepad. 1 nom. — M.:
N3natenberBo «Dx3amen», 2012, — 191. (ITocobue moTHOCTEIO COOTBETCTBYET HOBOMY oOpa3oBatebHOMY cTannapry, ®I'OC)
4. CoOopuuk 3amau o ¢usuke: s 7-8 ki1, oomeoodpazosar. yupexxaenuii / B. W. Jlykammk. — 10-e uzn. — M.: [Ipocsemenue, 1998. — 191 c.

KoutpoabHas padora Ne 1 mo teme «TemnoBblie siBjIeHUD)

BapuanT 1
1. Kakoe koa1M4ecTBO TeIIoThl HEOOXOIUMO JIJIsi HarpeBaHus sxkerne3Ho rupu Maccoit 500 r ot 20 10 30 rpangycoB Llenbeus. (Y aenbHast TENIOEMKOCTh
xeneza 460 Tx/(xr C))
2. Kakast Macca KaMEHHOTO YIJIst ObIIA COXOKEHA B IIEUM, €CITH MPH 3TOM BbLaenmiock 60 Mk terwtorsl? (Y aenbHas Temiora cropanus yrius 3 * 10
JIx/Kr)
3. B xakom 1utaThe 1IeTOM MEHee Kapko: B 6enoM ninu B TeMHOM? [Touemy?
4, CKOJIBKO HYXHO C)K€4b KaMEHHOro yrisi, 4ro0bl Harpeth 100 kr cramu ot 100 g0 200 rpagycor Lenbcus? [lotepsmu temna npenedpeus. (Y aenbHas
Terutota cropanms yris 3 *10 7 Jix/kr, ynenbHas TeroeMkocTs cramu 500 ix/(kr C))
Bapuant 2
1. Kakoe KOJIMYECTBO TeIIOThI BBIICIUTCS MPH momHoM croparuu 100 r crimpra? (Y menbHast Temiora croparus ciupra 2,7 *107 JHx/kr)
2. KakoBa macca >xene3noit meranu, ecnu Ha ee HarpeBanue oT 20 mo 200 rpamycos Llenscns momnio 20,7 kI TemtoTer? (Y AeabHas TEIIOEMKOCTh
xenesa 460 [Ix/(kr C))
3. [MoyemMy Bce MOpHUCThIC CTPOUTENBHBIC MaTepuanbl (NMOPHUCTHIA KUPIUY, TEHOCTEKJIO, IEHHCThI OETOH W Jp.) oO0NajaroT JIyqIIuMHA
TETUTOU3OIISIIHOHHBIMY CBOWCTBAMH, YeM TUIOTHBIC CTpOMAaTeprabl?
4, Kaxkoe xonmn4ecTBO TEmIoTH HEOOXOAWMO ISl HarpeBaHus 371 BOABI B aTfOMUHHEBOH KacTprone maccoir 300 T ot 20 go 100 rpamycoB Llembcus?

(Y nenbHast Temmoemkocts Boxst 4200 Jix/(kr C), amromuans 920 Jix/(kr C), rwrotHOCTS Bombl 1000 kr/m?)

KonTposbnas padora Ne2 no teme
«M3MeHeHHe arperaTHbIX COCTOSHMI BellecTBa»
Bapuanr 1
1. PacmaButcs i HadTanmmH, ecnu ero OpocuTh B Kumsmryto Bomy? Otser obochyiite. (Temreparypa mnaBneHust Hadranmmaa 80 rpamycoB llembcus,
TemrepaTypa kuneHus Boabl 100 rpamxycoB)
2. HaiiTn xomm4ecTBO TEMIOTH HEOOXOAWMOE UIA TUIaBieHus Jbaa Maccoi 500 rpamwm, B3storo mpu O rpagycoB Llenbcus. Y aenpHas TerioTra IUIaBIeHHS
npaa 3,4 * 10° JIK/KT
3. HaiitTu KoIIM4ecTBO TEMmI0Th, HEOOXOIMMOE IS IIPEBpalleH s B ap 2 KWJIOrpaMMOB BOABL, B3AThIX pH S0 rpagycax Llenbcus. Y aenbHas TenaoeMKOCTb
Bote1 4200 JIx/(xr C), yaenbHas Teriora napoobpasosanus 2,3 * 10 ° Ii/xr,
4. 3a 1,25 yaca B JBHrarese MOTOpOJIIEpa cropeno 2,5 kr Gensuna. Berancimre KITJT 1uratens, eciu 3a 3To Bpems o cosepiumt 2,3 * 10  JIx nomnesHoit
pabotsl. VienpHas TerIoTa cropanus 6ensuna 4,6 *10 7 Ik / kr
Bapuanr 2.
1. [Touemy noka3aHHUE BIAXKHOTO TEPMOMETPA IICUXPOMETPA BCETAA HUXKE TEMIIEpaTypsl BO3AyXa B KOMHATe?
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2. Halitm komuyecTBO TEIIIOTHI, HeoOXoaumoe s mpeBpamieHus B map 200 © BOABI, B3ATOW NpU TEMIEpaType KHIICHUS. YJelbHas TerioTa
napoobpasoanus Bogsl 2,3 * 10 ° Ii/xr

3. HaliTi konuuecTBO TEIIOTHI, HEOOXOAMMOE JIJIs IUIaBJeHus Jbaa Maccoit 400 rpamm, B3sitoro npu — 20 rpamycax Llenscus. Y aenpHas TeioTa IIIaBICHUS
nbzaa 3,4 * 10° JK/Kr, yaeabHas TemIoeMKocTs baa 2100 Jhx/(kr C)

4. Onpenenurte MOJIC3HYIO padOTy, COBEPIICHHYIO JBUTATEIEM TPAKTOpPa, €CIIU JUIS €€ COBEPIICHUs MOTpeOOBaNoch 1,5 Kr TOIUIMBA C YISITBHOW TEIUIOTON
cropanus 4,2 * 10 ° Jix/kr, a KIIJ| aeuraremns 30 %

Kountpoabnas padora Ne 3 mo teme «jieKTpruYecKue siBJIeHHUsD)
Bapmuanr 1.

HauepTure cxeMy 3l€KTpUUECKOM 1I€TIH, COAEPKAIIEN TaTbBAHUUECKUN SJIEMEHT, BBIKIIOYATEIb, 3JIEKTPUUECKYIO JaMIIOUYKY, aMIIEPMETP.
[To criupanu snextponammsl mpoxoauT 540 Kit anexktpruyectsa 3a kaxkasie 5 MuHyT. UeMy paBHa cuja Toka B Jjamime?
[Ipu anextpocBapke B ayre npu Hanpsokerun 30 B cuta Toka nocturaer 150 A. KakoBo conporusienue ayru?
. Kakoif JUTHHBI Hy)KHO B3STh MEIHBIH TpoBoj cederueM 0,1 MM, 4TOOBI €ro ConpoTHBIeHHe 0110 paBHO 1,7 OM? (Y Ie/IbHOE COMPOTHBICHHE MEIU
0,017 Om Mm*/m)

5. ITo MeHOMY TPOBOHHMKY C MOIEPEYHBIM CEUCHHEM 3,5 MM’ 1 JUTMHOK 14,2 M maer Tok cuitoii 2,25 A. OnpeenuTe HAIPSKEHHE HA KOHIAX 3TOTO
npoBoxauKa. (Y aensHoe comnporusietue Meaun 0,017 OM MM*/M)

Eal N

Bapmuanr 2.

1. PazMepsl MEIHOTO M JKEJIE3HOr0 TTPOBOJOB OAMHAKOBEL. CpaBHUTE WX CONMPOTUBIICHUS. (Y IEbHOE dJIeKTpruieckoe conpoTusiaeane Meau 0,017 Om
MM/, keresa 0,1 Om Mm%/m)

2. Hamnpsprenue Ha 3axxumax gammsl 220 B. Kakas 6yaer coBepirena padoTta pu MPOXOXKISHUH 10 TaHHOMY ydacTKy 5 Kir anekTpudectsa?

3. OmpenenuTe CHITy TOKa B 3JISKTpOYalfHUKE, BKIIFOYEHHOM B CETh ¢ HampspkeHueM 220 B, eciu conporrBiieHre HATH Hakaia paBHO 40 OM.

4, ConpoTtuBieHre HUKETHHOBOTO TpoBoHUKa mHOW 40 cM paBHO 16 OM. Uemy paBHa IJIOMIAIs MOMEPEYHOTO CeUYEHUs MpoBoaHUKa (Y aenpHOe
comporusieHue HukemnHa 0,4 OM MM / M)

5. Uemy paBHa cHila TOKa B jKeJIe3HOM mpoBoze mirHoi 120 cm ceuennem 0,1 MM?, eCITH HalpsDKEHHe Ha ero KoHmax 36 B. ViensHoe aleKkTpraecKkoe

comporusienue mexu 0,1 OM*Mm?/M

KonTposibnas padora no teme «IlocTOSHHBIH TOK»
Bapuanr 1

1 [loyemy BMeCTO meperopeBLIEro NPeIoXPaHUTENSI HENNb3s BCTABIISATh KAKOH-THO0 METaJUINYECKUH peaMeT (TBO3.b)
2 Cuna Toka B anekTpuueckoit namne 0,2 A npu Hanpsbkenuu 120B. Haiinure:
a) e€ CONpOTHBIEHHE O)MOITHOCTH
B) paboTy TOKa 32 TP MUHYTHI
3 Kakoif JUTHHBI HY)KHO B3STh MEHYIO IIPOBOJIOKY cedenneM 0,5MM>, 4To6bI IpH HanpsvkeHne 68B cuma Toka B Heil Obina 2A?
4 Tpu conporusneHny 1o 10 OM kaxoe BKIIFOYEHBI Kak MMoka3aHo Ha puc. [lokasanune amnepmerpa 0,9A, BoneT™merpa 6B. Haiiaure:
A)OO1ee conpoTUBIIEHHE
B) Cuity Toka 1 HanpsHKEHUS Ha KaXKJIOM Y4acTKe.

()
_/
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1 TTouemy npoBoa, OJABOAIIME TOK K 3JICKTPUICCKON TUIMTKE, HE Pa30rPEBAIOTCS TaK CHIIBHO, KaK CIHUPab B TUIUTKE?
2 Conpotusnenne naMmisl 60 Om, cuna Toka B Hell 3,5A.

Hatinure:

A) Hampsxenue,

b) MomsocTs

B) Pabory Toka 3a 2 MUHYTEHI
3 Kakoif JUIMHBI HYXHO B3STh JKCJIE3HYIO HPOBOJOKY CEUCHHEM 2MM°, uTo0bl eé CONPOTHBIICHHE OBLIO TAKHM K€ KAaK CONPOTHBICHHE ATIOMHHHEBOMN

a. Bapuanr 2

TIPOBOJIOKH JJTMHHON 1KM U cedeHneM 4Mm .
4 Tpu conporuBienus mo 20 OM Kak/10e COeTMHEHBI KakK moka3aHo Ha puc. [lokazanue ammepmerpa 1,5A BonsTMmerpa 15B.

Haiigure: a) O6mee conpoTuBiieHre O)HANPsKEHUE U CHUTY TOKa Ha KaXKIOM YY4acTKe.

—0

2
_/ 9. KonTposabHas padora Ne5 mo Teme «OnTHKa»
Bapuanr 1.
1. Ilo pucynky 1 onpenenure, kakas cpena 1 wiu 2 SBIIETCS ONTHYECKA OoJiee TIOTHOM.
2. XKyqok noarmon3 6amke K IOCKOMY 3epKaily Ha 5 cM. Ha CKOIbKO yMEHBIIMIOCH PACCTOSHUE MEXAY HUM H €ro n300pakeHnem?
3. Ha pucynke 2 m3o0paxeHO 3epkano u magarone Ha Hero ayun 1—3. ITlocTpoiite X0 OTpaKeHHBIX JIydeil M 00O3HAa4YbTE YTIIBI MaJeHUS U
OTpa)KeHUsl.

4. [ToctpoiiTe 1 oxapakTepusyiiTe n300pakeHHWe MpeAMeTa B COOMpAIOIIeld JMH3E, €CIH PACCTOSIHHE MEXKIy JTHH30A UM TMpenMeToM Oolbline

JTBOWHOTO (POKYCHOTO.
5. dokycHoe paccrosnue JauH3BI paBHO 20 cM. Ha KakoM paccTOSHHMM OT JIMH3BI IEPECEeKyTCs TOcie MPENTOMIICHHS Jy4H, TaJaoline Ha JIMH3Y

HapajienbHO IJIaBHOU ONTHYECKOH ocu?

2
Cpena 1 3

Cpena 2 |
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Puc. 1 Puc. 2

10. Bapuant 2.

1. Ha pucynke 1 mzoOpakeH iyd, majamomuii U3 BO3LyXa Ha TJAAKyI0 [OBEPXHOCTh BOIbl. HadepTuTe B TeTpaaud XOI OTPaKEHHOTO Jiyda U
MIPUMEPHBIN XOJI IPEIOMIIEHHOT O JTy4a.

2. Ha pucynke 2 n3o0pakeHsbl Ba MapauieNbHbIX Jyda CBETa, MaJalollero U3 CTeKia B Bo3AyX. Ha kakoM paccTOSHUM U3 PUCYHKOB a---B TPaBUIIBHO
n300pakeH MPUMEPHBIN X0 ITHX JIyden?

3. I'ie Hy»KHO pacIOIIOKUTH MPEAMET, YTOOBI YBUIIETH €ro MpsiMoe M300pakeHHe ¢ TIOMOIIBI0 COOUPAOIIEeH JTHH3HI?

4, [IpenMer HaxXoaUTCS HA ABOHHOM (DOKYCHOM PAcCTOSIHHH OT coOHMparomiei TuH3bl. [locTpoiiTe ero n300pakeHue U 0XapaKTepU3ynTe ero.

5. VY4eHHK ONBITHBIM ITyTEM YCTAaHOBUII, 4TO (DOKYCHOE paccTosiHie JIMH3BI paBHO 50 cM. KakoBa ee ontuueckas cuina?

NN
— \\ ) 2\13 T~

BOJIA A
Puc. 1

HTorosasi KOHTpPoOJIbHast padoTa
BapuanT 1.

1. 3aueM B KEIE3HOMOPOKHBIX BarOHAX-JICAHUKAX, CIYKAIIUX JIIS TIEPEBO3KH (DPYKTOB, MsCa, PHIOBI U JPYTHX CKOPOIOPTAIIUXCS MPOJAYKTOB, MPOMEKYTKU
MEX]y JABOMHBIMH CTEHKaMH 3aIlOJHSIOT BOWJIOKOM WJIM HECKOJIBKHUMH CIIOSIMH KaKHUX-THOO IMOPUCTBHIX BEIIECTB, & CHAPY)KH BarOHBI OKPAIIMBAIOT B OENBIN WIH
CBETIIO-XKEINThINA [IBET?

2. B macmopTe ammepMeTrpa HamMcaHo, 9To €ro corpotuBiaeHue pasHo 0,1 Om.

OmnpenennTe HapsDKEHNE HA 3A)KUMaX aMIIEPMETPa, €CIIH OH ITOKa3bIBAeT CHITY TOKa 5 A

3. Kakoe KOIMYECTBO TEMIOThI BHIICINTCS B HUKESIMHOBOM IIPOBOIHUKE IITHHOM 2 M i cedenmeM 0,1 Mm® mpu cre Toka 2 A 3a 5 MUHYT?

4. B xene3Hoit xactprone maccorr 500 r HyxHO Harpers 2 kr Boabsl oT 20 mo 100 rpamycoB Llenbcus. CKOMBKO AJIS 3TOTO MOTPeOyeTcsl CKEYb KaMEHHOTO
yrasa?

(Y nenbHas TemnoeMkocTh xenesa 460 Jix/(krC), ynenpHas TerioeMkocTs ol 4200 Jx/(krC), yenbHas Terora cropanns yrias 3*107 JIx/kr)

5. [locrpoiiTe n300pakeHre IpeaMeTa B COOMPAFOIIEH TMH3E, eCIIH MPeaMeT HaXOAUTCs B IBOWHOM (pokyce. OxapakTepu3yiTe MOTydeHHOE 30 OpakeHHe.

Bapuant 2

1. Kak o BHEIIHEMY BHIy COOMPAIOIMINX JINH3, ONPEAETUTh Y KaKOi U3 HAX OOJbIast onTuyecKas cuia?

2. Kakyto paboTy coBepIaeT 3J1eKTPUIECKUI TOK B AJIEKTPOJIBUTATEIe BEHTIIISITOPA 32 2 MUHYTHI, €CITH OH BKIIIOUEH B ceTh HampsbkeHuem 220 B, a cuna
Toka paBHa 0,5 A.

3. B cnupanu 3neKkTpoHarpeBaTenis, U3roTOBJIEHHOrO U3 HUKEIIMHOBOW MPOBOJIOKH ILIOIIA b0 nonepeuHoro ceuenus 0,1 MM? npu HanpsbkeHuu 220 B cuia
tToka 5 A. Kakosa mmnHa npoBonoku? (Y nensHoe corporuBienne HukennHa 0,4 Om MMZ/M)

4. Kakast Macca IM3elIbHOTO TOIUIMBA HMOTpeOyeTcs il HellpepbIBHOM paboThl ABUTATEINsI TPAKTOpa MOIIHOCTBIO 95 kBT B Teuenue 2 yacos, ecnu ero KI1/{
30%. Y nenbHas TEII0Ta CropaHus JU3ENbHOI0 TOILIMBA 4,2"‘107 Jx/xr

5. IoctpoiiTe n300paxkeHue MpeaMeTa B pacCeMBAIOLIEH JMH3E, €CIIU IPeaMET 3a ABOMHBIM (pokycoM. OxapakTepu3yiTe NOoIydyeHHOE H300paxKeHne
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