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COLEPKAHUE OBYYEHUAA

8 KJIACC

Paspnen 6. TensioBble siBJIeHHS.

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO--KMHETHYECKON TEeOpHH CTpOeHHUs BemiectBa. Macca u
pa3Mepbpl  aTOMOB M MOJIEKYJ. OmBITEI,  TONTBEP)KIAIOIINE  OCHOBHBIE  TIOJIOXKECHHS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHUU.

Mogenu TBEPAOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSHUH BemlecTBa. KpHCTamHdeckne H
amop¢usie Tema. OObBSICHEHHE CBOICTB Ta30B, JKUAKOCTEH W TBEPABIX TEN HA OCHOBE IOJOXKEHUN
MOJIEKYJIAPHO--KUHEeTHYecKor Teopun. CMadnBaHWe W KaNWUIIPHBIE SBICHAA. TeIUIoBOe pacuInpeHne u
cxKaTue.

Temmnepatypa. CBsi3b TeMIEpAaTypbl CO CKOPOCTBIO TEIUIOBOTO NBHKEHHS YacTUL. BHYTpeHHss
sHeprust. CrocoObl M3MEHEHHUs BHYTPEHHEH HSHEpruH: TeIrulonepenada W COBepIIeHHe padoThl. Bumbl
TEIJIONEePEaauH: TEIIONPOBOAHOCTh, KOHBEKLIMS, U3IIyYCHHUE.

KommuecTBo TemnoTel. Y aenpHas TETIOEMKOCTE BelllecTBa. TeruiooOMeH U TETNIOBOE paBHOBECHE.
YpaBHeHne TemtoBoro Oamanca. [lmaBineHne W OTBepAcBaHHE KPUCTAUIMYECKHX BEIIECTB. Y IelbHas
teruiota tiaBieHus. IlapooOpasoBanne m koHmeHcanwms. Vcmapenwe. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPhl KUTICHHUS OT aTMOC(HEPHOTO JTaBICHHS.

BnaxxHocTs Bo3ayxa.

OHeprus TOIIMBa. Y AeJbHAs TEIIOTa CTOPAHMUSL.

[Tpunmnuner padoTsl TemmoBeix apurareneii KIIJ[ TermoBoro neuratens. TeruioBble nBuUraTeNnu M
3alIUTa OKPY>KAIOIIEeH Cpebl.

3akoH COXpaHCHHA U NPEBpAILICHHA SHCPI'YMU B TCIJIOBBIX IMIPOLECCaX.

Hemoncmpauuu.

HabmroeHre 6poyHOBCKOTO JIBUKCHHS.

Habmronenue quddysun.

HaOmronenue ABICHUNA CMauUBaHUS U KaluJUISIPHBIX SBJICHUH.

HaGuroieHue TeIioBoro paciiupeHus Tel.

W3mMenenue naBieHns ra3a npu H3MEHEHNH 00bEMa W HATPEBAHUY WIIH OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIIEpaTypsbl.

Buasl Terionepenayu.

OxJTaxaeHNe TIPU COBEPIICHUN PAOOTHI.
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HarpeBanue npu coBepiieHrN paboOThl BHEIIHUMH CHIIAMH.
. CpaBHeHUE TEIIOEMKOCTEN pPa3INnYHbIX BEIIECTB.
. Habnronenue xunenus.
. Habnronenue nocTossHCTBa TEMIIEpaTypPhI IIPH TUIABICHHH.
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13. Mojenu TenJIOBRIX IBUraTeIeH.

Jlabopamopnuvie pabomot u onvimol.

OMBITH TT0 O0OHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJIIPHOTO TPUTSHKEHUS.

OMBITH IO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHON COJIM WM caxapa.

OMNBITHI 110 HAOIOICHUIO TETJIOBOTO PACIIMPEHHSI Ta30B, XKUAKOCTEH U TBEP/IBIX TEII.
Omnpe/eneHre NaBICHAS BO3yXa B OAJUIOHE IIMPHIIA.
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OnBITHI, IEMOHCTPUPYIOIIE 3aBUCHMOCTh JaBJICHHS BO3IyXa OT €ro 00bhEMa M HarpeBaHUS

WJTH OXJIQKICHHUSL.

6. IIpoBepka THHOTE3BI JUHEHHOW  3aBHCHMOCTH JUIMHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPUIECCKON TPYOKE OT TeMIEpaTyphl.

7. HabmoneHrne n3MeHEHUS BHYTPCHHEH 3HEPruu Tela B pe3ysbTaTe TeIulonepenayn U paboThl

BHEILIHUX CHIL



8. HccrnenoBaHue sBJICHUS TEINIOOOMEHA MTPU CMELIMBAHUH XOJOJHON U TOPSTYEH BOJIBI.
9. OmpeneneHue KOIMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEINIOOOMEHE C HarpeThiM
METAIITMYECKUAM IMIINHAPOM.

10. Ompenenenne yneapHON TEMIIOEMKOCTH BEIIIECTBA.

11. VccnenoBaHue mpoiiecca uCrapeHus.

12. OmpeneneHne OTHOCUTETHHON BIAXKHOCTH BO3/IyXa.

13. Omnpenenenue yneabHON TEMIOTHI IJIABJIECHUS JIbJA.

Pa3nen 7. DnekTpruyeckue  MAarHUTHBIE SIBJICHUS.

OnexTpuszanus Ten. JBa pona 3neKTpUUecKuX 3apsaaoB. BzaumozeiicTBue 3apsKeHHbIX Te. 3aKOH
Kynona (3aBHCHMMOCTb CHJIBI B3aMMOAEMCTBUS 3apsKEHHBIX TEJ OT BEIWYMHBI 3apsJIOB M PACCTOSHUS
MEXly TeJIaMH).

OnekTpuyeckoe mojie. Hamnpsk€HHOCTH ayeKTpuueckoro mois. [IpuHIMII Cyneprno3uiuu
3EKTPUYECKHX MoJIeH (Ha KaueCTBEHHOM yYpPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTapHBIA dJeKTpuueckuil 3apsn. CTpoeHue aroma.
IIpOBONHUKH U IUANEKTPUKHU. 3aKOH COXPAaHEHHS JIEKTPUUECKOTO 3apsa.

DNIEKTPUYECKUN TOK. YCIIOBUSL CYLIECTBOBAHUS 3JEKTPUUYECKOro TOKA. VICTOUYHUKU MOCTOSHHOTO
TOKa. JIeHCTBHUS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOe, MAarHUTHOE). DIEKTPUYECKHH TOK B
JKUAKOCTSX M ra3ax.

Onektpuyeckas nenb. Cujla TOKa. DNEKTpUYeckoe HampsbkeHue. CONpOTHUBICHUE MPOBOJHHKA.
VYienpHOE CONpOTHUBICHHE BellecTBa. 3akoH Owma ana ywactka udenu. IlocnenoBarenbHoe U
MapauIeIbHOE COEANHEHNE POBOJHHUKOB.

Pabota m MOIIHOCTH AIIEKTPUUECKOTO ToKa. 3akoH Jlxoyms—JleHma. DmekTpuueckrne menmud u
NOTPEOHUTENHN HIEKTPUIECKON 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

IlocTrostHHBIE MarHWTEL. B3anmozeiicTBHE MOCTOSHHBIX MAarHUTOB. MaruntHoe nosie. MaraHutHoe
noJsie 3eMJIM M €ro 3HaueHHe JUIsl >KM3HM Ha 3emute. OnbIT OpcTena. MarHuTHOE Mojie 3JIEKTPHIECKOro
ToKa. [IpuMeHeHre 3MeKTPOMarHUTOB B TEXHHKE. JlelcTBUE MarHUTHOTO IOJIA HA IPOBOJHUK C TOKOM.
ONEKTPOABUTaTENb MOCTOSIHHOTO TOKA. MConb30BaHKe 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAaxX
Y Ha TPaHCIIOpTE.

Onsitel @apanes. SIBneHue anekTpoMarHuTHON MHAYKUMH. IIpaBuno Jlennma. DnekTporeneparop.
CriocoObl TOTY4EHHUsS] 3MEKTPUYECKON SHEepruu. DJEKTPOCTAHLMH Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPIHH.

Jemoncmpayuu.

OnekTpu3anus Tenl.

JIBa posa areKTpUUecKrx 3aps0B U B3aUMOICHCTBUE 3apIKEHHBIX TEI.
YCeTpoiCTBO U AEMCTBUE BIIEKTPOCKOIIA.

DeKTpocTaTHIecKast MHIYKITHS.

3aKOH COXPAHEHUS IIEKTPHUECKUX 3aPAI0B.

IIpoBOAHMKY U AVIIEKTPUKH.

MOJICJII/IpOBaHI/Ie CHJIOBBIX JIMHUM QJICKTPUYCCKOIO ITO0JIA.

McTouHuKY IOCTOSHHOTO TOKA.

Lo NoU A WD R

JelicTBrS 3IEKTPUYECKOTO TOKA.
. DNEeKTPUUECKHUH TOK B KUJKOCTH.
. I'a3oBbIit paspsn.
. VI3amepenue cuiibl TOKa aMIepMeTPOM.
. I3mepenme 31eKTpUIecKoro HanpsHKEHHs BOJTBTMETPOM.
. PeocTtar 1 MarasuH conpoTHBIICHU.
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. BzauMmopeiicTBrE ITOCTOSTHHBIX MarHUTOB.
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. MOI[CJ'II/IpOBaHI/Ie HCBO3MOXKXHOCTHU pa3JCJICHUA ITOJIHOCOB MAIrHUTA.
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. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OmbIT Opcrena.
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19.
20.
21.
22.
23.
24.
25.

MarauTtHoe 1oJie TOKa. DIeKTPOMAarHHT.

JlelicTBrE MAarHUTHOTO TTOJISl HAa IPOBOJHUK C TOKOM.

DIeKTPOJBUraTe b MOCTOSHHOTO TOKA.

HUccnenoBanue SIBIECHUS SIIEKTPOMArHUTHON HHIYKITHH.

Ot Papaes.

3aBUCHMOCTH HAITPABIICHUS! HHYKIIHOHHOT'O TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.
DJeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomol u onvinol.
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19.
20.
21.

OnbITH IO HAOMIOACHUIO IMEKTPU3ALNH TeJl UHIYKIKEH U IPU CONPUKOCHOBEHUH.
HccrnenoBanue neHCTBUS 3JEKTPUUECKOTO IO Ha IIPOBOAHUKU U TUAIEKTPHUKH.

Coopka u mpoBepka pabOTHI AMEKTPHICSCKON IIEITH TTOCTOSTHHOTO TOKA.

N3mepenue u peryiarpoBaHHe CUIIBI TOKA.

H3mMepeHue u perynupoBaHye HalpsKeHMs.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKAa, HAYIIETO Yepe3 PEe3UCTOp, OT COMPOTHUBICHUS
pes3ucTopa U HanpspKEeHHs. Ha Pe3HCTope.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUIECKOTO COIPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, JIOMIAH [OIIEPEYHOr0 CeUEHHsI U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANpsDKEHUH NPU IOCIENOBATEIILHOM COEIUHEHUH IBYX
PE3UCTOPOB.

ITpoBepka npaBuia Ui CHIIbl TOKA PH NapaljieIbHOM COCIUHEHUH PE3UCTOPOB.
Omnpenenenre paboThI ANMEKTPHUUECKOTO TOKA, UIYIIET0 Yepe3 pe3ucTop.

Omnpenenenre MOITHOCTH 3IEKTPUYECKOTO TOKA, BBIIENISIEMOI Ha pe3nucTope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT HallPSHKEHUS! Ha HEH.
Onpenenenne KIIJI HarpesaTens.

HccnenoBaHnne MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO TOJIS IOCTOSIHHBIX MarHUTOB MIPU UX OOBEAMHEHUH U pa3AeIeHHUH.
HccnenoBanne AeWCTBUS DIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPETIKY.

OnbIThI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHIIBI B3aMMOJACHMCTBHSA KaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKAa U HAaIpaBJICHUS TOKA B KaTYILKE.

N3yyeHne nefCcTBHS MArHUTHOTO TIOJIS Ha TPOBOJHUK C TOKOM.

KonctpynpoBanue u usyueHue paboThl HJIEKTPOIBUTATENS.

N3mepenne KIIJ[ 31eKkTpoaBUraTeIbHON YCTAHOBKH.

OnBITHI 1T0 UCCIIEAOBAHUIO SBJICHUS JIEKTPOMArHUTHON HHIYKITNH: UCCIeI0BaHIE N3MEHEHUI
3HAYEHUS W HATPaBJIEHUS HHAYKIMOHHOTO TOKA.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA30OBAHUA

W3ydeHune (u3MKM Ha YpOBHE OCHOBHOIO OOILIEr0 OOpa30BaHWS HAIPABICHO HAa JOCTH)KCHHE

JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IPEAMETHBIX O6pa3OBaTeHI)HI>IX PE3YJIbTATOB.

B pesynbrare nzyueHus GU3MKHA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs y 0Oydaromierocs

6yI[yT C(l)OpMHpOBaHI)I CJICAYIOINC JIUYHOCTHBIC PE3YyJIbTAaThbl B HaCTU:

1) naTpMoOTHYECKOr0 BOCIIUTAHUS:

— IPOsIBJICHHE MHTEPEca K UCTOPUHU U COBPEMEHHOMY COCTOSTHHIO POCCHUHCKOW (PH3MUYECKON HAYKH;

— IICHHOCTHOE OTHOIIEHHE K JOCTIKEHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;

2) rpakIaHCKOro W JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

— TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHM OOILIECTBEHHO 3HAYMMBIX M 3THYECKUX
podieM, CBSI3aHHBIX ¢ IPAKTHYECKUM IPUMEHEHUEM AOCTHXECHUHN (PU3HKH;

— OCO3HAHUE BAXHOCTH MOPAIbHO--3THYECKUX NPUHIIMIIOB B AEATEILHOCTH y4EHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

— BOCIPHUATHE OSCTETUYECKUX KadecTB (HU3MUECKOW HayKd: €€ TapMOHHYHOIO IIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

— OCO3HaHHE LEHHOCTH (DPU3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTAa IO3HAHHS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJOTUH, BAXKHEUIIEH COCTABIIAIOIIECH KYIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM NeSITEIbHOCTH;

5) popMupoBanus KyJbTYpPbI 310POBbS H IMOLMOHAIBHOTO 0J1ATONOTYYHs:

— OCO3HaHHME IIEHHOCTH Oe30macHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BaKHOCTH TpaBWJI 0O€30MacHOrO IMOBEIEHUS Ha TPAaHCIOpPTE, Ha JOporax, C JJNEKTPUUYECKHM U
TEIUIOBBIM 000pyJOBaHUEM B JIOMAITHUAX YCIIOBUSX;

— ¢(OpMHPOBaHHOCTh HaBBIKA pe(IIEKCUH, TPHU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO K€ MpaBa
y IpYroro 4ejoBeKa;

6) TPy10BOI0 BOCIMTAHMSA

— AaKTHBHOE Y4YacTHe B PEUICHWU MPaKTUYECKUX 3a1ad (B pamMKax CeMbH, 00pa3zoBaTelbHOU
OpraHM3allid, TOpoJa, Kpas) TEXHOJIOTUYECKON U COLMANbHON HAaNPaBIEHHOCTH, TPEOYIOUINX B TOM
yuclie U PU3NIESCKUX 3HAHUM;

— MHTEPEC K MPaKTHISCKOMY H3YUYCHUIO MPOheccHii, CBI3aHHBIX C PU3UKOH;

7) IKOJIOTMYECKOT0 BOCTIUTAHUSA:

— OpHWEHTaIsl Ha MIpUMeHeHue (U3NUECKUX 3HAHWH JUIsS PEHICHUs 3a7iad B 00JacTH OKpYKarollen
CpeJibl, TNIAHUPOBAHUS IMOCTYIIKOB M OIIEHKH MX BO3MOXHBIX ITOCIEACTBUN AJIs1 OKPY’KAIOLIEH Cpelibl;
— 0CO3HaHHUE MI00AIBHOTO XapaKTepa SKOIOTUIECKUX MPOOJIeM U MyTel UX PEeILCHHUS;

8) ajanTanuM K N3MeHAIOMMMCS YCJIOBUSIM COUMAIbLHON U NPUPOAHOI cpeabl:

— TOTpeOHOCTh BO B3aWMOJEHCTBUHM IPHU BBIIOJHEHUH MCCIECAOBAHHNA M TNPOEKTOB (U3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JIPYTHX;

— MOBBIIIEHNE YPOBHS CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JAESTEIbHOCTD;

— noTpeOHOCTh B (DOPMUPOBAHUHM HOBBIX 3HAHUI, B TOM 4YHcie (HOPMYIHPOBATH HJICH, TIOHSTHS,
TUTIOTE3BI O PUBUUECKUX O0BEKTAX U SBICHUSIX;

— 0co3HaHue 1eUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 001aCTH (DU3UKH;

— IUIAHUPOBAaHHUE CBOETO Pa3BUTHA B MPHUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUH;

— CTpeMJICHHE aHaJIM3UPOBATh U BBIBISTH B3aUMOCBSI3U MPHUPOBI, OOLIECTBA U SKOHOMUKHU, B TOM
YHCIIE C MCTIONb30BaHNEeM (U3UIECKUX 3HAHUIM;

— OLICHKA CBOHUX JIHCTBUIl C y4yéTOM BIMSHUS Ha OKPYXKAIOLIYIO CPEAy, BOSMOXKHBIX ITIOOAIbHBIX
MOCJIEICTBUM.



METANPEJIMETHBIE PE3YJIBTATBI

B pesynbprate ocBoeHHs MporpaMMbl 1O (U3WKE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS Y
oOyuatomerocst OyayT cpopMHpOBaHEI MeTanpeIMeTHbIE Pe3yJIbTaThl, BKIIOYAIOINE TO3HABATEILHBIE
VHHUBEpCANbHbIE y4eOHBIE MEeHCTBUS, KOMMYHHKATHBHBIE yHHBEpCAJIbHBIE y4YeOHbBIE JeHCTBHA,
PETYIATUBHBIC YHUBEPCAIbHBIEC yUeOHbIE TEHCTBISL.

Ilo3HaBaTe/ibHBbIE YHHBeEPCAJIbHbIE YieOHbIe AeiicTBUSA
Ba3oBble Jlornyeckme aeiicTBus:

BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBHEKTOB (SIBJICHUH);

yCTaHABIMBATh CYLICCTBEHHBIH MNPH3HAK KJIACCH(OUKALMHM, OCHOBAaHUS IJisi 000OOLIEHUS |
CpaBHEHHS;

BBIBISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B paccMaTpHBaeMbIX (akTaxX, IaHHBIX H
H36HIOZICHI/ISIX, OTHOCAIIUXCA K (1)I/I3I/I‘ICCKI/IM SIBJICHUSM,

BBISIBIISAITD IPUYNHHO--CIICJICTBEHHBIC CBS3U NPH U3yYCHUH (QU3HUYECKUX SBICHUN U MPOLIECCOB,
JieTaTh  BBIBOJBI C HCIOJIB30BAaHHEM JICAYKTHBHBIX W HMHIYKTHBHBIX YMO3aKIIOUCHHUH,
BBIZIBUTATh THITOTE3BI O B3aUMOCBSI3IX (PU3NYECKUX BEINYNH;

CaMOCTOSITETIbHO BBIOMpaTh C€Hoco0 pemieHus y4eOHOH (u3mueckoi 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB PEIICHHUS, BEIOOP HanOoJee MOAXOMAIIEro ¢ Y9€TOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBble HcciieoBaTeJIbCKHe JeHCTBHS.

WCIOJIb30BaTh BOMIPOCH! KaK MCCIIE0BATENbCKUI HHCTPYMEHT NIO3HAHUS;

MPOBOJIUTH TIO CAMOCTOATENHHO COCTABIIEHHOMY IIIAaHY OIIBIT, HECIIOXKHBIN (hHU3HUeCKuit
IKCIIEPUMEHT, HEOOIIBIIIOE UCCIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;

OIICHWBaTh Ha TPUMEHHUMOCTh M JIOCTOBEPHOCTh WH(OPMAIUIO, TIOIYYCHHYI) B XOJE
WCCIICIOBAHUS WA YKCIIEPUMEHTA;

CaMOoCTOSITETIbHO (hOpMyIHpOBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yibTaTaM HPOBEIEHHOTO
HAOIIOICHSI, OTIBITA, UCCIIEOBAHNUS;

MPOTHO3MPOBaTh BO3MOXKHOE JIalbHEHIee pa3BUTHE (U3MYECKUX IIPOILECCOB, a TaKkKe
BBIJIBUTATh MPEIONI0KEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PaGora ¢ nundopmanueii:

MPUMEHSATh PA3IMYHBIE METOIbI, HHCTPYMEHTBI U 3aIPOCHI IPH MOMCKE U 0TOOPe MH(OPMAITUU
WJIM JJAHHBIX C YYETOM MPEIOKESHHON yueOHOM pu3rueckoit 3amaum;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAITUIO PA3TUYHBIX BHIIOB H
¢dbopM npeCcTaBICHMS;

CaMOCTOSITETLHO  BBIOMpPATh ONTHMAaJbHYIO (OpMY TMpEACTaBICHUS UWHPOpMAIMH U
WLTIOCTPUPOBATH PelllaeMble 3a7]aui HECIIOKHBIMH CXeMaMHU, TnarpaMMaMu, WHOU TpaduKoi u
X KOMOMHAI[USIMU.

KoMMyHHKaTHBHBIC YHUBeEPCAJIbHBIE y4eOHbIE eliCTBUSA:

B XO7le OOCYXICHHS y4eOHOTO MarepHuaya, pe3yiabTaToB JTabOpaTOpHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TeMbl M BBICKAa3bIBATh HJICH, HAIlCJICHHBIC Ha
pellleHue 3a/1a4M U MOoJFiepKaHne O0JIaroKenaTeIbHOCTH O0IIeHUS;

COIIOCTaBJIATE CBOU CYXICHHA C CYXICHUAMU NAPYIUX YYAaCTHHUKOB Juajiora, O6Hapy>KI/IBaTB
pas3yinvue v CXOJICTBO TO3UIIHIA;

BEIpaXkaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMUCHMEHHBIX TEKCTAX;

MyOIMYHO TIPENICTABISITh PE3yJabTaThl BBITOIHEHHOTO (DU3UYECKOTO OTMbITa (IPKCIEPUMEHTA,
WCCJICJIOBAHUS, TIPOCKTA);

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBUAYAILHOUW pabOTHI IpH
PeIICHUY KOHKPETHOU (DU3MUYECKON MTPOOIIEMBI



NPUHUMATH [ COBMECTHOM JIESTEIbHOCTH, OPraHU30BhIBATh JIEHCTBUS 1O €€ JOCTIKEHHUIO:
pacrupenensiTh poiiu, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHON paboThl, 00600maTh
MHEHUS HECKOJIBKUX JTFO/ICH;

BBIMIOJTHATh CBOIO 4YacTh pabOTHI, JOCTUTash Ka4eCTBEHHOTO pe3yjibTaTa TII0 CBOEMY
HAIPaBJICHUIO U KOOPJMHUPYSI CBOM JCUCTBHS C IPYTUMH YJICHAMHA KOMaH/]IbI;

OIICHMBATh KA4eCTBO CBOCTO BKJAJa B OOLIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMYITUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSL.

PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIe JeHCTBUA
Camoopranu3aums:

BBIABIISITH MPOOJIEMBl B JKM3HEHHBIX W YYEOHBIX CUTyalMsX, TPEOYIOMIMX JUIS PeIleHHS
(bU3NUeCKUX 3HAHUH;

OPHEHTUPOBATHCS B PA3JIMUHBIX MOAXOJaX MPUHATHUS PeIleHUH (MHIUBHIYalbHOE, IIPUHATHE
pelIeHus B IpyIIe, NPUHITHE PEeLIeHUN TPYIIIOoi);

CaMOCTOSITEJIbHO ~ COCTAaBJISITH ~ AITOPUTM  pelIeHHs (QU3MYecKOH 3ajauyd  WiIM  IUIaHa
UCCIICIOBAHUSI C Y4YE€TOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBaTh MpelaracéMble BApHAHTHI PEIICHUN;

JIeNaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLHMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYaI[H U MpeiaraTh MaH e€ U3MEHEeHMUS;

OOBSICHATh NPUYUHBI JOCTHXKEHHS (HENOCTIIKEHHS) pE3YJbTaToB MACATENbHOCTH, [aBaTb
OILICHKY IIPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTH (B TOM YHCIE B XOJ BBIIIOJHEHHUS (PU3HMYECKOTrO
MCCIICIOBAaHUSI WIIM NIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBLIMXCS CHUTYALUH,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEMH;

OIIEHHMBATh COOTBETCTBHE PE3yNbTaTa IIEJTU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JPYToTo;

NpU3HABaTh CBOE NMPAaBO HA OMIMOKY NPH pelieHNH (U3NUECKUX 3a7a4 WIN B YTBEPKICHHUIX Ha
Hay4YHbIE TEMBI M TAKOE K€ TPaBo JIPYyroro.

NPEJIMETHBIE PE3YJIbTATDI
K koHIy 00yuyeHust B 7 KJacce NMpeaIMETHbIC PE3yJIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAKATh

c(OpPMHUPOBAHHOCThH y 00YUAIOIIUXCSI YMEHUH:

UCIIOJIb30BaTh HOHATHA: (PU3MYECKHE M XUMHUECKHE SBIICHHS, HAaONIOACHUE, HKCIIEPUMEHT,
MOACIb, THIIOTE3a, CAUHUIIBI q)HSI/I‘IeCKI/IX BCJIIMYUH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUA
BemecTBa (TBEPHOE, JKHMIKOE, Ta3000pa3HOE), MEXaHWUECKOe MIBWKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TPSMOJMHEHHOE), TpPAaeKTOPHs, pPaBHOJEHCTBYOmMAs cuia, achopMarys
(ympyras, miacTiudeckas), HeB€COMOCTh, COOOIIAIONTHAECS COCYIBI;

pasnnyath sBeHUS (IudQy3us, TEIUIOBOE [BIKEHHE 4YacTUI] BEIIECTBAa, PaBHOMEPHOE
JBIDKEHNE, HEPaBHOMEPHOE JIBM)KEHHUE, MHEPLHS, B3aUMO/ICHCTBHE TeJ, PaBHOBECHE TBEPIBIX
TN C 3aKPeIIEHHON OChIO BpAllleHWs, IIepeava JaBIeHMs TBEPIBIMH TeJIaMU, KUIKOCTIMH U
razamu, atMoc()epHOe JaBlicHHE, IUIaBaHWE TEJ, MPEBPALICHUS MEXaHWYECKOH SHEpPTruu) Io
ONMCAHMI0 MX XapakTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢du3nuecKoe SBICHHE;

pacmo3HaBaTh HpOSIBICHHE M3YYCHHBIX (U3MUYECKHUX SIBICHUHA B OKPYXaloOIIEM MHUpPE, B TOM
yrcae (U3NUECKUE SBJICHUS B MPHUPOJIE: MPUMEPHI ABWKECHUS C PA3IMYHBIMH CKOPOCTSIMU B
JKUBOM M HEXHBOM IpHpoAe, ACHCTBHE CHJIBI TPEHHS B MPHUPOAE W TEXHHKE, BIHMSIHHUC
aTMoc(epHOro JaBJICHUS HA )KMBOH OpPraHU3M, IUIaBaHHWE PHIO, PHIYAard B TEJE YEJOBEKa, MPH
9TOM TIEPEBOAMTH NMPAKTHUYECKYIO 33Jady B Y4eOHYIO, BBIACIATH CYIICCTBCHHBIE CBOWCTBa
(npu3HaKy) GU3NUECKUX SIBICHHIA;



ONHCHIBAaTh H3YYCHHBIE CBONCTBA Tel W (HU3WYECKUE SIBICHUSA, HCIONB3yd (hr3muecKue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPENHSSI CKOPOCTH,
CHJIa yIIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CHJla TPeHHUs, AaBJieHne (TBEPAOTO Tea, )KUAKOCTH,
rasa), BBITAJIKUBAIOIIAS CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICUYO CHIIbI, MOMEHT CHJIBI,
K03(pPUILIMEHT MONE3HOr0 NEHCTBUS MEXaHW3MOB, KHHETUYECKasi U MOTEHIMAJbHAs SHEPTHS),
Opyd ONMCAaHUM NPAaBUIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIONB3YEMBIX BEIUYHH, HX
0003HaYCHUS U €IUHHLBI PU3NUECKUX BEIHMUUH, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE AAHHYIO
($U3NYECKyI0 BETHYUHY C IPYTUMH BeTUUYMHAMU, CTPOUTH IPaKy N3yYEHHBIX 3aBUCMOCTEH
(bU3NUECKUX BEINYNH;

XapaKTepH30BaTh CBOICTBAa Tel, (MU3WYECKHE SBIEHUS W IPOIECCHl, HCIONB3YS MpaBuia
CIIOXEHHs CHII (BIOJNb OMHOW mpsaMoil), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBWJIO paBHOBeCHs phlyara (OI0Ka), «30JI0TO€ TPAaBHIO» MEXAHUKH, 3aKOH COXpaHEHHS
MEXaHUYEeCKOW SHEPTHH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3aIACHIBATH
€ro MaTeMaTH4eCKOoe BBIPAKEHUE,

OOBACHATH (M3WYECKUE SBICHUSA, MPOIECCHl W CBOMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE
CUTyaluil TMPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPUIHHHO--CIIE/ICTBEHHBIE
CBSI3H, CTPOUTH O0BsICHEHNE U3 1—2 TOTHYECKUX IIaroB ¢ OMOpol Ha 1—2 M3y4YeHHBIX CBOHCTBA
(u3MIeCKUX ABJICHUN, PU3NIESCKHIX 3aKOHA UITH 3aKOHOMEPHOCTH;

pemath pacu€THbIe 3a1a4ud B 1—2 NEHCTBUS, MCMIONB3Ysl 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIIUE
¢u3ryecKre BEIMYWHBL Ha OCHOBE aHAIHM3a YCIOBHS 3aJa4d 3allCHIBATh KPAaTKOE yCIOBHE,
MOJICTABIATh (U3NYECKHEe BEIMYMHBI B (POPMYIBI W TIPOBOIUTH PACU€Thl, HAXOIUThH
CIIPaBOYHBIE JaHHBIE, HEOOXOAWMBIC IS PEIIeHUS 3a/a4y, OIEHUBATh PEATHNCTUIHOCTH
MOTy4YeHHON (PU3NIECKON BEITMYNHEI;

pacrio3HaBaThb HpO6JIeMBI, KOTOPBIE MOXXHO PEIIWTH IIPU IMOMOIIH (1)I/I3I/I'-ICCKI/IX METOA0B, B
ONMCAaHWUU MCCIEOBAaHMS BBIIEIATH MPOBEPSIeMOE MPEANONIOKeHNe (THIIOTe3y), pa3IudaTh U
MHTEPIPETUPOBATH MOJTYYSHHBIN pe3ysIbTaT, HAXOUTh OMIMOKH B XOJI€ OIBITA, I€IaTh BHIBOJIBI
TI0 €T0 Pe3yNbTaTaM;

MPOBOJIUTH OMBITHI TI0 HAONIOACHUIO (U3NYECKHUX SBICHUH WM (PU3NYECKHX CBONCTB TEI:
(bopMyIMpoBaTh MpOBEpSEMbIC MPEIOIOKEHHS, COOUPATh YCTAHOBKY M3 TPEITI0KEHHOTO
000pyI0BaHMsl, 3aIIMCHIBATH XOJI OIBITA U (POPMYJINPOBATH BHIBOJIBI,

BEITIONHSTh TIPSAMbIE W3MEPEHHS PACCTOSHUS, BpPEMEHH, MacChl Tena, 00bhEMa, CHIIBI U
TEMIICPATYPHI C UCIIOJIB30BAHNEM aHAJIOT'OBBIX U HI/I(l)pOBBIX HpI/I60pOB, 3aI1UChIBATh ITOKa3aHUA
MPUOOPOB C YIETOM 3aJaHHOW aOCOFOTHON MTOTPENTHOCTH U3MEPEHUIA;

NPOBOAMUTH HCCIECJOBAHUE 3aBUCUMOCTH OJIHOW (DM3MUYECKOHW BEIMYMHBI OT JPYroil ¢
MCIIOJI30BaHUEM NPSMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUIKYILETOCs Tea OT
BpEMEHHM [BW)KCHUS Tela, CUJIbl TPEHMs CKOJBKEHHS OT Beca Tejia, KauecTBa 0o0padoTKu
MOBEPXHOCTEW TeJ U HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONMPUKOCHOBEHHSI TEJl, CHIIBI
YIOPYTOCTH OT YJUIMHEHUS NPYXHUHBI, BRITAIKUBAIOMIEH CHUJIBI OT 00BEMA MOrPYKEHHOU YacTH
TeJa W OT IUIOTHOCTU JKMIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeJia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIIOBHH IUIABAaHHS Tell, YCIOBHI PaBHOBECHUS phlyara U OJOKOB),
y4acTBOBaTh B IUIAHMPOBAHMM YYEOHOT'O HMCCIIENOBAaHHSA, COOMPATh YCTaHOBKY M BBINOJHSTDH
U3MEpEeHHs, Cclenysd TNPEeAJoKEeHHOMY IUlaHy, (UKCHUpOBAaTh pe3yibTaThl IOJYyYSHHOU
3aBUCHUMOCTHU (1)I/ISI/ILICCKI/IX BCJIIMYUH B BHAC MPEIIONKCHHBIX Ta6JH/IH u Fpa(bI/IKOB, JAcJIaTh
BBIBO/IBI IO PE3yJIbTaTaM HCCIEOBAHNUS;

MPOBOJHUTH KOCBEHHBIC M3MEPEHHs (PM3MUYECKUX BEIUYMH (IJIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOrO Tena, CHJIa TPEHUS CKOJBKEHHSA, AaBICHHE BO3IyXa, BBITAIKWBAIOIIAs CHIIA,
JeicTByomas Ha TMOTPYKEHHOE B JKUAKOCTh TeNO, KO3(P(UIHMEHT MOJEe3HOrO ACHUCTBUS
MPOCTBIX MEXaHHW3MOB), CIEAYS NPEATIOKCHHOW WMHCTPYKLHH: MPH BBIIOJIHECHUH W3MEPEHHUH
cOOMpaTh SKCIIEPUMEHTAIILHYIO YCTaHOBKY M BEIYUCISTH 3HAYCHNUE NCKOMOI BEJTMUYHHBL,



c00JIF01aTh NPaBHjIa TEXHUKH 0€30IIaCHOCTH IIPH paboTe ¢ 1ab0paTOpHBIM 000PYAOBaHUEM;
YKa3bIBaTh MPUHIIMITEI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUTHAMOMETP, COOOIIAIOMINECS COCYbI, OapOMETp, phIyuar, MOABMKHBIA U HEMOIBUKHBIN OJIOK,
HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPUHIIMITEI JACHCTBUS W3YYCHHBIX NMPHUOOPOB M TEXHHYECKUX YCTPOHCTB C
OTMOpoH HAa WX ONHcaHusi (B TOM YHCIE: TONIIAIHUKA, YCTPOMCTBO BOJOMPOBOA,
TUAPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMED, MOPIIHEBOW HACOC, apeOMETp), HCIOIB3YS
3HAHUS O CBOMCTBAX (U3WYECKHX SBICHUA W HEOOXOAMMBIC (HU3NUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMAIIMIO O MPUMEPaxX) MPAKTHUIESCKOTO UCTIOIb30BAHUS
¢u3NUeCKUX 3HAaHUH B TIOBCETHEBHOM KU3HH 1151 oOecieueH s 0e30MacCHOCTH IPH 0OpallieHH!
¢ npubopaMH M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHCHHUS 370POBbsI U COOJIOJCHUS HOPM
9KOJIOTHUECKOTO TIOBE/ICHUSI B OKpY Karolei cpene;

OCYIIECTBIATh OTOOP MCTOYHHKOB WH(OpManuu B VIHTEpHETE B COOTBETCTBHU C 33/IaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUNA U NYTEM CPABHEHUS Pa3IMUHBIX
WCTOYHUKOB BBIICIATh MHQOPMAIHIO, KOTOPAs SIBISETCS MPOTUBOPEYMBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

WCTIONB30BaTh TIPW BBHIMONHEHWH Y4YeOHBIX 3alaHuil HAyYHO--TIOMYJSIPHYIO JIUTEPATYpPY
(U3MYIECKOTO COJepKaHMs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceth VIHTEepHET, BianeTh
npuéMaMy KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpazoBaHusl WH(pOpPMANWK W3 OTHOW 3HAKOBOM
CHCTEMBI B APYIYIO;

co31aBaTh COOCTBEHHBIE KpaTKHWE NHCHMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBe 2-3
WCTOYHUKOB MH(POpMANUU (PU3UUECKOTO COAECPKAHUSA, B TOM YHCIE MMyOJINIHO AeNaTh KpaTKue
COOOIEHUSI O pe3ynbTaTax IPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NPH 3TOM TPAMOTHO
WCTIONIb30BaTh N3YUYEHHBIN MOHATHWHBIA amnmapaT Kypca (pU3UKH, COPOBOXKIAThH BHICTYTLICHHE
Mpe3eHTalUEH;

ITPU BBITIOJIHCHUN y‘Ie6HBIX ITPOCKTOB U I/ICCJICILOBaHI/Iﬁ pacnpeaciaiaTb O6H3aHHOCTI/I B I'pylric B
COOTBETCTBHH C TIOCTAaBICHHBIMH 3a/ladyaM¥, CIIEAWTh 32 BBIIOJHEHHWEM IUTaHA JIEHCTBUM,
aJIecKBaTHO OIIGHWBaTh COOCTBEHHBIH BKJIAX B JCSITEIbHOCTh TPYIINIBI, BHICTPAUBAThH
KOMMYHHKAaTHBHOE B3aHMOJICHCTBHE, YIUTHIBAs MHEHHE OKPYKAOIHX.

K xoHiy oOy4eHus: B 8 Ki1acce npeagMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

WCIIOJIB30BaTh MOHIATHA: Macca U pa3Mepbl MOJIEKYII, TETJIOBOE JIBUKEHHE aTOMOB U MOJIEKYJ,
arperaTHble COCTOSIHHSI BEUIECTBA, KPHUCTAIUTMYECKHE W aMopdHbIe Tella, HACBIIICHHBIA H
HEHACBILICHHBIH Map, BIAXHOCTh BO3AyXd, TEMIIEpaTypa, BHYTPEHHSS SHEPTHUsi, TEIJIOBOU
JBUraTeNlb, JJIEMEHTApHBIA JJIEKTPUYECKUN 3apsi, 3JCKTPHUUECKOE II0JIe, MPOBOAHHUKHA U
JIU3JICKTPUKH, IOCTOSHHBIH JIEKTPUIECKUN TOK, MArHUTHOE TOJIE;

paziuyaTh SBJICHHA (TETUIOBOE PACIIMPEHNE U C)KaThe, TeIIonepeiadya, TeIIOBOe paBHOBECHE,
CMauuBaHUe, KalWUISPHBIC SBICHUS, HCTIAPEHHEe, KOHACHCAIHS, IJIaBlICHHEe, KPUCTATUTU3AIIHS
(oTBepmeBaHNE), KWIIEHWE, TeIUlonepenada (TEmIoNpOBOAHOCTh, KOHBEKIHS, H3Iy4eHHUE),
JJIEKTPU3aLMs TEJ, B3aMMOCHCTBHE 3apsiiOB, JEHCTBHSA DIEKTPHUECKOTO TOKAa, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBIE MarHUTOB, JIGHCTBHE MAarHUTHOTO ITOJISl HA MTPOBOJJHHK C TOKOM,
AJIEKTPOMArHUTHAS WHAYKIIHS) 10 OIMHUCAHMIO MX XapaKTepHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX TaHHOE (PU3NIECKOe SIBICHUE;

pacmo3HaBaTh HpOSIBICHHE M3YYCHHBIX (U3MUYECKHUX SIBICHUHA B OKPYXaloOIEM MHUpPE, B TOM
yycie GU3NUECKUE SIBJICHUS B IIPUPOJE: TOBEPXHOCTHOE HATSDKEHUE M KAaIWJUIIPHBIE SIBICHUS
B IPUpPOJE, KPUCTALIBl B mpupoae, usirydeHue CoiHLa, 3amMep3aHHe BOJOEMOB, MOPCKHE
Opu3el, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa, JJICKTPUUCCKHE SBICHUS B arMmocdepe,
NEKTPUYECTBO JKUBBIX OpPraHU3MOB, MarHUTHoe Ioje 3eMiM, Opeld MoJICcoB, pojb



MarHUTHOIO TOJIA JAJs JKU3HM Ha 3emiie, TOJIIPHOE CHUSHHME, NpU 3TOM MEPEBOIUTH
NPaKkTUYECKyl0 3aJady B Y4YeOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOHCTBA (TPU3HAKH)
(bU3NUECKUX SBICHUIA;

ONKCHIBATh H3YyYEHHbIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCHOJIB3YS (QHU3HMUECKHUE
BEIMYMHBI  (TeMIeparypa, BHYTPECHHSSI OHEPrusi, KOJIWYECTBO TEIUIOTH, yAelbHas
TEIIOEMKOCTh BEILIECTBA, YAeIbHas TEIJIOTA MJIaBlICHHUs, YACIbHAs TeII0Ta Mapoodpa3zoBaHus,
yIeNnbHas TeIUIOTa CrOPaHus TOIUTMBA, KO3 PHUIMEHT MOIe3HOTO ACUCTBHS TEIJIOBOW MAIIUHEI,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa, JJEKTPUUECKUH 3apsj, CHia TOKa, JJIEKTPHUECKOe
HanpsDKEHUE, CONPOTHUBIICHHE MPOBOJHUKA, YAEIbHOE COMPOTHUBJICHUE BElIeCTBa, pabora u
MOIIHOCTb 3JEKTPHUUECKOTO TOKA), PU OMHMCAHUU MPABHIBHO TPAKTOBATH (DU3NYECKUN CMBICI
UCIIONIb3YEMbIX BEJIHYMH, O0O3HauUeHWSs W COUHHULBI (QU3MYECKHX BENWYHH, HaXOIUTh
(bopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTHMMH BEIMYUHAMH, CTPOHUTH
rpa)vKy U3yYCHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEITUYUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHHUS M IPOLECCHI, MCIONb3yS OCHOBHBIC
ITIOJIOKCHUA MOJ'ICKyJ'ISIpHO--KHHCTH‘-ICCKOﬁ TCOpHHU CTPOCHUA BCIICCTBA, MIPUHIIAIL
CYTIepIHO3ULIMH ToJIel (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsijaa, 3akoH Oma s
ydacTka uenu, 3akoH JDxoyis—JleHma, 3akOH COXpaHEHHUs 3HEpPruu, IMpU 3TOM JlaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA U 3alTUCHIBATH €r0 MaTEMaTHYECKOE BHIPAKECHUE;
OOBSICHATH (PU3MUYECKHE HPOLECCHl M CBOMCTBA TEJI, B TOM YHUCIE M B KOHTEKCTE CUTyalMi
NPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NIPUYMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHe n3 1—2 JTOTHYECKHX IIaroB ¢ OMOpO Ha 1-2 M3yYeHHBIX CBOWCTBA (PH3MUECKHUX
SBIIEHUH, (QU3MUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEIH;

pemarh pacu€THbIC 3aa4d B 2—3 JEHCTBUS, MCTONb3Ysl 3aKOHBI M (POPMYIIbI, CBS3BIBAIOIIUE
¢u3nuecKue BEJIMYMHBL Ha OCHOBE aHAJIM3a YCJOBUS 3aJaud 3allMCBIBATh KPAaTKOE YCIIOBHE,
BBISBIISITH HENOCTATOK MJAaHHBIX MJIS1 peIleHHs 3afadd, BBIOMpaTbh 3aKOHBI U (OPMYJIBL,
HeoOXoaumble JUIsl €€ peLIeHus, MPOBOAUTH Pacu€Thl U CPaBHMBATH IOJIyUYEHHOE 3HAUYCHHE
(bu3NUeCcKOl BEIMYNHBI C H3BECTHBIMU JaHHBIMUY;

pacrio3HaBaTb HpO6HeMBI, KOTOpPBIE MOXXHO pPCHIUTL IIPU MOMOINH (1)I/I3I/I‘ICCKI/IX METOO0B,
UCIIOJIb3YSl ONMCAaHUE HCCIIEAO0BaHMS, BBIACISTH MPOBEPSEMOE IMPENNoIOKEeHHE, OLEHUBATH
NPaBUIIBHOCTE MOPSAKA IIPOBEIECHHS UCCIIEI0BAHUS, JeTIaTh BEIBO/BI;

MPOBOJMTH OMBITHl TIO0 HAOIIOJCHUIO (HU3MYECKHX SIBICHUH WM (PU3NUECKUX CBOWCTB TeEI
(KanuJUIIpHBIC SIBIICHHS, 3aBHCUMOCTH JaBIICHHS BO3AyXa OT ero o0béMa, TeMIeparyphl,
CKOpOCTH IIpoHecCa OCThIBaAHHMA W Harpe€BaHud IpPU HU3ITYUYCHUH OT IBETa H3nyqa}01uel71
(morunomaromieil) MOBEepXHOCTH, CKOPOCTh HCIAPEHHS BOABI OT TEMIEPaTyphl KUAKOCTH H
TUTOMIAI €€ TOBEPXHOCTH, JJIEKTPU3AILMS TEN W B3aUMOJICHCTBHE SJEKTPHUUECKUX 3apsJIOB,
B3aHMOZ[eI>'ICTBI/Ie IMOCTOAHHBIX MAarHvTOB, BU3yaJIM3allid MAarHUTHBIX MoJer TMOCTOSHHBIX
Mar"HuToB, HeﬁCTBHH MAarfvuTHOI'O IOJid Ha HNPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMarHura,
CBOWCTBA  JJIGKTPOJBHrareisl IOCTOSHHOTO  TOKa):  (OpMyJIMpoBaTh  MpOBEpsieMbIe
NPEIIOJIOKEHHS, COOUPaTh YCTAHOBKY M3 IMPEJIOKEHHOTO O0OPYIOBaHHMS, OMUCHIBATH XO]I
ombITa 1 HOPMYIHPOBATH BHIBOIBI;

BBITIOJIHATE NPAMBIC U3MEPCHUA TEMIIEPATYPHI, OTHOCHUTEJIBHON BJIAXKHOCTH BO3ayXa, CHJIIbI
TOKa, HAIPsHKCHHUA C HUCIIOJIB30BAHUEM aHaJIOTOBBIX HpI/I60pOB U JaT4YUKOB (I)I/I?,I/I‘ICCKI/IX
BEJIMYMH, CPABHUBATH PE3yJIbTaThl H3MEPEHUH ¢ yUETOM 3aJaHHON a0COJIFOTHOM MOTPELIHOCTH;
NPOBOAMWTH HCCIECIOBAHUE 3aBUCUMOCTH OJHOW (M3MUECKOH BEIMYMHBI OT JAPYroil ¢
UCIIOJIB30BAaHUEM IIPSIMBIX H3MEPEHHUH (3aBUCUMOCTbH COIPOTHUBIECHUS IPOBOJHHMKA OT €ro
JUINHBI, IUIOLIAIU TIONEPEYHOI0 CEUYEHHsI U YAENbHOIO CONPOTHBIICHUS BEIIECTBA IPOBOIHUKA,
CHJIBl TOKa, MIYIIEro dYepe3 IPOBOAHUK, OT HAIPSDKEHUS Ha INPOBOJHUKE, HCCIIEIOBaHHE
[IOCJIEOBAaTENPHOIO M NApajyIeNIbHOIO  COEOMHEHUM  [IPOBOJHMKOB):  IIJIAHUPOBATh
UCCIIeIOBAaHUE, COOUpPATh YCTAHOBKY W BBINOJHSTH WM3MEPEHUs, CIEAysl INPelIoKEHHOMY



UIaHy, (UKCHpOBaTh PE3yJbTaThl MOTYYECHHOW 3aBHCUMOCTH B BHIE TaONUI M TIpadHUKOB,
JIeNaTh BBIBOAKI 1O Pe3yibTaTaM UCCIIeIOBaHuS,

MPOBOANUTH KOCBEHHBIEC M3MepeHUsT (DM3MUECKUX BEIWUYHH (yAeTbHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIICHHE MPOBOAHMKA, PabdOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
M3MEpEeHHsl, COOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEAysl MPeAOKEHHOW MHCTPYKIHH,
Y BBIYMCIIATH 3HAYCHNE BETUUMHBI;

co0JIroIaTh TpaBHyIa TEXHUKH O0€30TIACHOCTH TIPpH padoTe ¢ T1abopaTopHBIM 000pyIOBaHUEM;
XapaKTepU30BaTh NPUHIMITBI JCHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOpOH Ha WX OmMUCaHWs (B TOM YHCIE: CHCTeMa OTOIUICHHS JOMOB, THTPOMETP, ITapoBas
TypOHWHA, aMIIEPMETpP, BOIBTMETP, CUETUHUK DIIEKTPHUECKON DHEPTHH, DIIEKTPOOCBETUTEIHHEIE
MPUOOPEI, HarpeBaTEIbHBIC SJIEKTPOTPHUOOPHI (MIPUMEPHI), IJICKTPHUECKHUE TPEIOXPAHUTEIIH,
AIIEKTPOMATHHUT, JJIEKTPOJIBUTATENh IOCTOSHHOTO TOKAa), HCIONB3YsS 3HAHWUS O CBOMCTBAX
(u3MYeCKUX ABJICHUN U HEOOXOIUMBbIE (PU3NIECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM M
CXEMaTHYHBIM PHCYHKaM (SKUIKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETP, THTPOMETD,
JBUTaTeNlb BHYTPEHHETO CTOPAaHMUs, JIEKTPOCKOIL, PEOCTaT), COCTABIATH CXEMBI AJIEKTPUIECKUX
Hernel ¢ mociieoBaTeIbHBIM 1 NapaJlJIeIbHBIM COSAMHEHHEM JJIEMEHTOB, Pa3iinyasi YCIOBHBIC
0003HAYEHUS DIIEMEHTOB AIIEKTPUICCKUX IIETICH;

NPUBOJUTH MPUMEPHI (HaX0AUTh MH(OpMAIHIO 0 MpUMepax) MPaKTHYECKOTO UCIIOJIb30BaHUS
(hU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HM JUI 00ecrieueHrs 0€30MacHOCTH IPU 00paLCHUH
¢ nmpubopamMH M TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHUS 3I0pOBbS U COONIOJICHUS HOPM
9KOJIOTHUECKOTO TIOBS/ICHHSI B OKpY KAroIllei cpene;

OCYIIECTBIATh TMOUCK WH(pOpMarnmu (U3MYECKOro conaepkaHuss B HHTepHeTe, Ha OCHOBE
UMCIOIUXCSL 3HAHWH © TyTEM CpPaBHEHHUS JIOTIOJHHUTEIBHBIX WCTOYHHKOB BBLICISATH
WHQOPMAIUIO, KOTOpast SBIISICTCS IPOTUBOPEUNBON HITH MOKET OBITH HEJIOCTOBEPHON;
WCIIONb30BaTh TIPW BBHIMOJHEHWH Y4YeOHBIX 3allaHdil HayYHO--TIOMYJSIPHYIO JIUTEPATYPY
(U3MYECKOTO COJIepKaHMs, CIIPABOYHBIE MaTepHalbl, pecypchl ceTu VIHTepHET, BialeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus WH(pOpMAMKU W3 OIHOW 3HAKOBOH
CHUCTEMBI B JIPYTYIO;

c03/1aBaTh COOCTBEHHBIEC MMCHMEHHBIE U KPaTKHUE yCTHBIE CO0OIIeHus, 000011ast HHpOpMAaInIo
13 HECKOJIBKUX UCTOYHUKOB (DM3MUECKOTO COICPKAHUSA, B TOM YHCIE MyOIMYHO MIPEICTaBIATh
pe3ynbTaThl MPOEKTHON WIIM HWCCIENOBATeIbCKOW JIEATENBHOCTH, IMPH 3TOM T'PaMOTHO
MCIIOJIb30BaTh U3Y4YEeHHBIN NOHATHHHBIN anmapar Kypca (DU3HMKd, COMPOBOXIATh BHICTYIIICHHE
Mpe3eHTalue;

NIPY BBITMIOJIHEHWN YYEOHBIX MPOCKTOB U HUCCIIEIOBAHNN (U3NUECKUX MPOIECCOB PACTIPEICISITh
0053aHHOCTH B TpyNNe B COOTBETCTBUM C TIIOCTABICHHBIMH 3aJadyaMH, CIEAUTh 3a
BBITIOJTHEHWEM ITUIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJIeKBaTHO OLIEHMBATh COOCTBEHHBIN
BKJIQJl B I€ATEIBLHOCTD IPYIIIBI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, TPOSIBIISS
TOTOBHOCTH pa3pelats KOHQIHUKTHL

K xonmy oOy4enust B 9 kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

WCIONB30BaTh  MOHATHS:  CHCTEMa  OTcu€Ta, MaTepuajbHas  TOYKa, TPAEKTOPHS,
OTHOCHTEIFHOCTh MEXaHUYECKOTO JIBMXKEHUSI, ieopMarus (yrnpyrasi, IiacTHIecKas ), TpeHHe,
[EHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTb M TMEPErpy3KH, IEHTP TsHKECTH, abCOMOTHO
TBEPOE TENO, UEHTP THKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHMYECKHE KOIeOaHWUs U
BOJIHBI, 3BYK, WH(QpPa3ByK W  YIbTPa3ByK, OJJICKTPOMATHUTHBIC  BOJIHBL,  IIIKaja
3NEKTPOMAarHUTHBIX BOJH, CBET, ONM30PYKOCTb M JAIBHO30PKOCTH, CHEKTPHI HCIYCKAHHS H
MOTJIOIIEHHUS, alib(a-, 0eTa- 1 TaMMa-U3Iy4eHHsl, U30TOIIbI, SiAepHast JHEPTeTHKA;



pasinyath SABIEHUS (paBHOMEpPHOE U HEPaBHOMEPHOE IPSAMOJIMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE MBIDKEHHE, CBOOONHOE IaJeHHE TeJl, PaBHOMEPHOE
JIBIDKEHHE IO OKPY)KHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTHBHOE ABIDKCHHE, KoJeOaTelIbHOe
JIBIDKEHHE (3aTyXallye M BBIHY)XICHHbIE KOJeOaHus), pe30HAHC, BOJIHOBOE JBHKCHHE,
OTpaXeHHE 3BYKa, NPSMOJIMHEWHOE pAacCIpOCTpaHEHHE, OTpaXeHHE M IPEIOMIIEHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPaKEHUE CBETa, Pa3JIOKEHUE OeIoro CBeTa B CIEKTP WU CIIOKEHHE
CIEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJAMOaKTUBHOCTh, BO3ZHUKHOBEHME
JMHEMYaToOro CHEeKTpa H3Iy4YeHHs) MO0 ONUCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IECMOHCTPUPYIOIIMX AaHHOE (PU3NUECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MYECKUX SIBICHUH B OKpPY’KalOIIEeM MHpE (B TOM
yucae QU3HYECKHE SBICHUS B MIPUPOAE: NMPHIMBBI U OTJIMBBL, OBIKEHHE IU1aHeT CONHEYHOU
CUCTEMBI, PEAaKTUBHOE [BIKCHHE JXUBBIX OPraHMW3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPACEHUE, CEHCMHMUYECKHE BOJIHBI, I[yHAaMH, 3XO, IIBETa TeEJl, ONTHYECKHE SIBICHHSA B
npuposae, OHOJIOTHYECKOe [eHCTBUE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHTICHOBCKOI'O
W3JTy4EHUH, eCTECTBCHHBIM paJWOAKTUBHBIA (OH, KOCMHUYECKHE JIyYd, PaJAUOAKTHBHOE
U3Iy4YeHHe TPHUPOJHBIX MHUHEPAJIOB, NEHCTBHE PpaJMOAKTUBHBIX H3IYYEHMH Ha OpraHu3M
YyeJIoBeKa), MpH O3TOM [EPEeBOJIUTHh MPAKTHYCCKYI0 3aiadyy B Y4eOHyI0, BBIACTTH
CYLIECTBEHHBIC CBOWCTBA (IPU3HAKK) PU3MUECKUX SIBICHHIA;

ONKCHIBATh H3YyYCHHbIC CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCHONB3YSA (QHU3MUECKHE
BEIMYMHBI (CpeiHsii M MrHOBEHHas CKOPOCTb Tela MpU HEPaBHOMEPHOM [IBH)KCHUH,
YCKOpEHHE, MEpEeMEIICHHE, MyTh, YIJIoBasg CKOPOCTb, CHJIA TPEHUs, CHIA YNPYroCTH, CHJa
TSDKECTH, YCKOpEHHE CBOOOJHOTO MAJCHUS, BEC Teja, UMIIYJIbC Tela, HMITYJIbC CHIIbI,
MexaHH4yeckass paboTa M MOIIHOCTh, IOTEHUWAIbHAs HHEPrusi Tena, IOAHATOrO Hax
MOBEPXHOCTBIO 3€MJIM, NTOTEHLHANbHAS DHEPTUs C)KATOM NPYKUHBI, KHHETHYECKas SHEPrus,
NOJIHAsT MEXaHWYecKash SHEeprus, MepHoJl M 4YacToTa KoJeOaHWiH, UIMHA BOJHBI, IPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeslb MPEIOMIIEHHS CpEeJbl), MPHU OMHCAHUU
NPaBUIBHO TPaKTOBATh (H3MYECKHI CMBICI WCIOJIb3YyEeMBIX BEIHYMH, OO0O3HAUYEHHS W
eIMHUIB (PU3NYECKUX BEJIWYMH, HaXOAWTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (H3MUYECKYIO
BEJINYHMHY C APYTHMMHU BEITMYMHAMH, CTPOUTH TpauKu M3yUeHHBIX 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYUH,

XapaKTepU30BaTh CBOWCTBAa TeN, (U3MYECKUE SBICHUS M IPOLECCHl, HCHONb3YS 3aKOH
COXPAHEHUs YHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLHUI CYNEPIO3ULUN CHJI, IPUHIIUIL
OTHOCUTENBHOCTH [anunes, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHHS HWMIIYJIbCA, 3aKOHBI
OTpPaXEHHUS U MPEJOMIIEHHS CBETA, 3aKOHBI COXPAHEHHS 3apsJ0BOIO U MaccOBOIO YHCEN NPHU
SAEPHBIX PEaKkUHsiX, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCBIBATH €TO
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSICHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE CHUTyalMi
MIPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh IPUYMHHO--CIEACTBEHHBIC  CBS3H,
CTpOUTH OOBSACHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpOM Ha 2—3 H3yueHHBIX CBOMCTBA
(bu3nUecKuX SBICHUH, PU3MUECKHX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemars pacdy€THBIE 3a7add (OMUpAIONIMecs Ha CHCTeMYy W3 2—3 ypaBHEHHWH), WCIOIB3Ys
3aKOHBI M (OPMYIIbI, CBS3bIBAIOLIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHANN3a YCIIOBHS
3aJa4d 3alUChIBaTh KPaTKOE€ YCJIOBHE, BBIIBIATH HEJOCTAIOIIUE WM H30BITOYHBIC JaHHBIE,
BBIOMPATH 3aKOHBI ¥ (HOPMYJIBI, HEOOXOIUMBIE [T PELICHUS, TPOBOJUTE PACUETHI M OLICHUBATh
PEATUCTUYHOCTD TIOYYEHHOTO 3HAYCHUS (PU3NUECKON BEITMUUHBI;

pacno3HaBaTh HPOOJIEMBI, KOTOPHIE MOKHO PEIINTh HPU HOMOIIN (DU3MYECKUX METOMIOB,
UCIIONB3Yysl ONUCAHWE HCCIENOBAHMS, BBICIATH IPOBEPSEMOE IPENIIONIOKEHUE, OLECHUBATD
MIPABWIILHOCTE TOPsJIKA INPOBEIEHUS HCCICIOBAHMA, [JEJaTh BBIBOJABI, HHTEPIPETHUPOBATH
pe3yibTaThl HAOJIIOJCHUH U OIIBITOB,



MPOBOJIMTH OMBITHI TIO0 HAOIIOJCHUIO (HU3MUYECKUX SIBICHUNH WM (PU3NUIECKUX CBOWCTB TeEI
(M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHHs SHEPTUH, 3aBHCUMOCThH TEpPHOAA
KoJIeOaHUH TPYKUHHOTO MasgTHHKA OT MAacchl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTD
OT aMIUIUTYIbl MaJbIX KOJeOaHWH, MPSIMOJIMHEHHOE DPacHpOCTpPaHEHHE CBETA, Pa3JIOKEHHE
0enoro cBera B CHEKTp, M3yYCHHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3e€pKaje M CBOWCTB
n300pakeHUs1 MpeaMeTa B coOuparoliei JrH3e, HAOMIOACHUE CIUIOIIHBIX W JIMHEHYaTBIX
CHEKTPOB M3IYYEHHUS): CaMOCTOATENIFHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHMsI, OMTUCHIBATH X0/ OTIBITA H €0 Pe3yIbTaThl, HOpPMYIHPOBAThH BHIBOBI;
MPOBOJIUTH TPH HEOOXOJUMOCTH CEPHUIO MPSIMBIX M3MEPCHWH, ONpeJelsis cpellHee 3HA4YeHUE
n3MepsieMol BeTHMYMHBI ((DOKyCHOE pacCTOSTHHE cOOMparolieil JHH3BI), 00OCHOBBIBATH BEIOOD
crrocoba m3MepeHus (M3MEPUTENBHOTO TPHOOpa);

IMPOBOJAUTH HCCJICAOBAHUC 3aBHUCHUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX
U3MEpEeHHi (3aBUCHMOCTh MIYTH OT BPEMEHH TPU PAaBHOYCKOPCHHOM JIBYDKCHHU 0€3 HavalbHOM
CKOPOCTH, TIepruoja KoJeOaHuH MaTeMaTH4ecKOro MasTHUKA OT JJIUHBI HHUTH, 3aBUCHMOCTH
yIriia OTpaKEHHs CBETA OT yIJia MaJCHUs U yIJia MPEJIOMIICHUS OT yIJia MaJIcHHs): MJIaHUPOBaTh
HCCIIeIOBAHNE, CAMOCTOSATENILHO COOUPATh YCTAHOBKY, (PUKCHPOBATh PE3yIbTAThI TOTYYCHHON
3aBHCUMOCTH (U3UYCCKUX BEIUYMH B BUAE TaONWI U TpadHKOB, JenaTh BBIBOJABI IO
pe3yibTaTaM UcCIeIOBaHus;

MPOBOJWTH KOCBEHHBIE M3MEPEHHUs] (PU3MUECKUX BEIMYUH (CpPEeIHSSI CKOPOCTh M YCKOpPCHHE
TeNa TPH PABHOYCKOPCHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO TaIeHHs, KECTKOCTh
NPYKUHBI, KOIDDUIIMEHT TPSHUS CKOJILKCHUS, MEXaHUYeCcKas paboTa M MOIIHOCTh, YaCTOTa U
nepuoJ; KoleOaHWH MAaTeMAaTHYECKOro M MPYKWHHOTO MAasTHUKOB, ONTHYECKAas CHJIa
coOHWparoieil  JTUH3bI, pAJUOAKTUBHBIA (DOH): IUIAHUPOBATH HW3MEpPEHHs, COOHMpaTh
OKCTICPUMEHTANIbHYI0 YCTAHOBKY W  BBIMOJHATH U3MEPEHUS, CIEAys MNpPEJIOKCHHOM
WHCTPYKIIUM, BBIYHCIIATH 3HAYCHUE BEJMUYWHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YJIbTAThl C
yu€TOM 3aJTaHHOH MOTPEIIHOCTH U3MEPEHUIA;

coOJII0IaTh TIpaBUIla TEXHUKK 0€301MacHOCTH MpU padoTte ¢ 1abopaTopHBIM 000PYI0BaHHEM;
pa3inyath OCHOBHBIC MPH3HAKH HM3YYCHHBIX (UIUUSCKHUX MOJENICH: MaTepHaibHas TOYKa,
abCONIOTHO TBEPAOE TENO, TOUYCYHBI HMCTOYHHMK CBETa, JIyd, TOHKas JMH3a, TUIaHETapHas
MO/IeNIb aTOMa, HYKJIOHHAsI MOJIeb aTOMHOTO SIIIPa;

XapaKTepU30BaTh MPUHIIMIBI JEHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYESCKHX YCTPOUCTB C
OHOpOI\/'I Ha HUX OIIMCaHUA (B TOM 4YUCIC: CIIHUAOMETP, JATUMUKHU IIOJOKCHUSA, PACCTOAHUA U
YCKOPEHHs, pakeTa, 3XOJOT, OYKH, INepHcKom, (oToanmnapar, ONTHYECKHE CBETOBOJIEI,
CIIEKTPOCKOTI, JTO3MMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaX (DH3MUECKUX
SBJICHUI 1 HEOOXOANMEBIe (pr3MUecKre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBl W CXEMAaTHYHBIE PHUCYHKH H3YYCHHBIX TEXHUYECKHUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MpPH PEUICHUH Y4eOHO--
NPaKTUYECKUX 331a4, ONITUYECKUE CXEMBI JJIsl HOCTPOCHUSI N300paKeHUH B IIJIOCKOM 3epKajie u
coOuparolel JInH3e;

NPUBOJIUTH MPUMEpPHI (HaX0AUTh MHQOpMAIHIO O pUMepax) MPaKTHYECKOTO UCIIOJIL30BAHUS
(Gu3NUeCKUX 3HAaHUH B IIOBCETHEBHOM KU3HH 1151 oOecieueH s 0e3011acCHOCTH IPH 00palleHnn
¢ npuOopamMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUs 30POBbI U COOIIOJIEHUS HOPM
9KOJIOTHYECKOr0 MOBEICHHS B OKpPYXKAIOILEH cpene;

OCYIIECTBIATH MOUCK MH(popMarmu pusndeckoro cojepkanusi B THTepHETe, caMOCTOATEIEHO
(bopMyIHpYs TIOUCKOBBIN 3aIllpoC, HAXOAUTh IyTH OIPENENICHHsI IOCTOBEPHOCTH TIOITY4YEeHHOMN
MHQOPMAaILUK HAa OCHOBE UMEIOIINXCS 3HAHUN U JOTOIHUTEIBHBIX UCTOUHUKOB;

UCIIOJIb30BaTh IPH BBHIMONHEHWW YYEeOHBIX 3aJaHUil Hay4YHO--TIOMYISIPHYIO IJTUTEPATypy
(U3NYECKOT0 COACPIKAHMSI, CIIPABOYHBIC MAaTEPHANEI, Pecypchl ceTH HTepHeT, BIaleTh



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /i P Konrpoubusie IlpakTHueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 7 0 0
CTpoetue i cBoficTsa BetecTsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3nes 2. DiiekTpryecKkHe M MATHUTHBIC SIBJICHHSA
91 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 0 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IT 2 1 7
OCTOSHIRIH STCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
. 0 0
24 SMEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PeszepBHoe Bpemst 3 0 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce




IMNOYPOYHOE IIJIAHUPOBAHHUE 8 KJIACC

Ne Tema voKa KosaunvecTtBo  [lara JJIeKTPOHHBbIE LU (PPOBHIE
n/n yp 4acoB u3yyeHusi o0pasoBaTe/bHbIE
pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHUHETUYECKOU 1 bubmmoreka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJICKYJI
Mopaenu TBEpIOTO, )KUAKOTO U
3 ra3000pa3HOro COCTOSHUMN 1 BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsICHEHUE CBOWCTB
TBEPAOTO, )KUJIKOTO U
4 ra3z000pa3HOro COCTOSTHUM 1 bubnuoreka [JOK
BEII[ECTBA HA OCHOBE https://m.edsoo.ru/ff0ac86¢c
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETUYECKOUN Teopuu
Kpucrannuueckue u amopgHbie
5 tena CMadynBaHue U 1 bu6mmoreka [IOK
KalWUIIPHOCTb. https://m.edsoo.ru/ff0a5800
IToBepXHOCTHOE HaTsKEHUE
6 BxoaHasi KOHTPOJIbHAS 1 bu6mmoreka [IOK
padora. https://m.edsoo.ru/ff0a5530
7 TemuoBoe pacimupenue u 1 bubnuorexa [JOK
cKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b Br6morexa LIOK
8 TEMIIEPATYPRI €O CROPOCTHIO 1 https://m.edsoo.ru/ff0ac86¢c
TETUIOBOTO ABUKEHUS YaCTHI]
BuyTtpennss sHeprus. Bubmorexa [IOK
d Criocobut H3MCHCHIA 1 https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTUu
but6mmorexa [IOK
10 Buaer Tenonepenasu 1 https://m.edsoo.ru/ff0a6412
11 KonTtpoabHnas padora (3a 1-1o 1 bubmuorexa [IOK
YEeTBEPTH). https://m.edsoo.ru/ff0a65c0
12 KonmdaecTBO TEMIOTHI. 1 bubmuorexa [JOK
VY ienpHas TENI0EMKOCTh https://m.eds00.ru/ff0a6976
VYpaBHEeHUE TEMIIOBOTO
13 Oanmanca. TemooOMeH u 1 BHGJ_IHOTeKa LOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JIaboparopHast pabota
14 "HccnenqoBanue SBJICHUS 1 bubmuoreka [JOK

TCHHOOGMeHa HpI/I CMCIIMBAHUU
XOJIOJTHOM Y Topstueit BOAbI"

https://m.edsoo.ru/ff0a6a98
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Pacuer konnuecTBa TCIIJIOTHI,

HE0OXO0IUMOTO JJIsl HATPEBAHUS bubnunoreka [JOK
15 _
TeJla U BBIICIISIEMOTO UM MIPU https://m.edsoo.ru/ff0ac86¢c
OXJIAKICHUN
JlaGoparopHas pabora
16 "On E CJ'IIG)HI/IC . eJILHOM Bubmorexa HOK
Pl yA " https://m.edsoo.ru/ff0a6bb0
TEILIOEMKOCTH BEIIECTBA

17 DHeprus ToIUIMBA. Y enbHas bubnmoreka [JOK
TEIJIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IImaBiaenue u oTBepaeBaHue

18 KPUCTAJUTMIECKHUX I;)e:e[n Eubmaoreka LJOK

P ) https://m.edsoo.ru/ff0a71d2
VY eapHas TEIUIOTA IJIABJICHUSA
JlaGoparopHas pabora
19 "On IS)HCHEHI/IC pI[eJ'ILHoﬁ Bubmzorexa LIOK
P y ) https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJICHUS bl

20 [TapoobpazoBanue u bubnnoreka [JOK
KoHzaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
mapooopa3oBaHusa U

21 Koﬁ eHIc)a UU. 3aBUCUMOCThD Bubmmorexa LIOK

A TIHH. https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBIeHUS
Brnaxnocts Bo3ayXa.

29 JIaGoparopHas paboTa bubnuorexa [JOK
"OnpeneneHne OTHOCUTETHHOM https://m.edsoo.ru/ff0a7628
BJIAXKHOCTH BO31yxa"

Pemienue 3aga4d Ha
23 oIl eneneHnjz BIIQYXHOCTHU bubsmorexa [IOK
p https://m.edsoo.ru/ff0ac86¢c
BO3IyXa
[TpuHIHIBI paGOTHI TETIIIOBBIX
neurateneil. [lapoBas TypOuna. bubnmnoreka [JOK
24 :
JlBuraTenb BHYTPEHHETO https://m.edsoo.ru/ff0ac86¢c
CTOpaHHUS
KIIJI TenstoBoro nBurares.
25 Tenﬁomﬂe Bnrailenn U 3a1UTa bubumoreka [IOK
A o m https://m.edsoo.ru/ff0a7c7c
OKpYKaroIel CpeIbl
3aK0H COXpaHEeHHUA U
26 peBpa eﬁm 3HEPTUU B bubmiorexa IIOK
pespalll P https://m.edsoo.ru/ff0ac86¢c
TEIIOBBIX IpoIleccax
[ToaroroBka Kk KOHTPOJIBLHOM
abore o teme "TerioBrie
27 EBHGHI/IH 3menenue Bubmiorexa HOK
) . https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSTHHI
BemecTna"
IToBTOpEeHue 1o reme
28 "TemnoBbIe SIBICHUS. bubmuoreka [JOK

N3meneHne arperaTHbIx
COCTOSIHUH BemecTna"

https://m.edsoo.ru/ff0a86ae
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DnekTpusanus tei. J[Ba pona
AIEKTPUUYECKUX 3aPsI0B.

bubmuoreka [JOK

29 YPOK_HCCHCHOBaHHe . https://m.edsoo.ru/ff0ac86¢c
DnexTpu3anus TeJa MHAYKIUeR
U IIpU

30 KonTpoabHnas padora( 3a 2-10 bubnuoreka [JOK
YETBEPTH) https://m.edsoo.ru/ff0ac86¢c

31 B3aumopeiicTBre 3apsyKeHHBIX bubnunoreka [JOK
tei. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

Hanpsioxennoc
32 3nelr<r:;nq2§1<0:: OJIS buGmuorexa LIOK
) https://m.edsoo.ru/ff0a8a0a
[IpuHuun cyneprno3unumn
3IEKTPUUYECKUX MOJIEH
H
PAAOB. p https://m.edsoo.ru/ff0ac86¢c
3apsn. CtpoeHue aToma
IT .
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUIECKOTO 3apsiaa
P
B coolicmonexrpuscornx Butmiorera LIOK
p https://m.edsoo.ru/ff0a90cc
3aps/ioB
DNeKTpUUECKUN TOK, YCIOBUS

36 €ro CyILeCTBOBaHUS. bubnuorexa [JOK
HcTOUHMKH 3TTEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JIeCTBUSI 2IEKTPUUECKOTO bub6nuorexa [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue

38 "JleficTBUE PIAEKTPUIECKOTO bubmuoreka [JOK
I10JIs1 Ha IPOBOAHUKHU U https://m.edsoo.ru/ff0ac86¢c
JUDJIEKTPUKA"

39 DNEeKTPUUIECKHUI TOK B bubnmnoreka [JOK
MeTanax, )XUAKOCTIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ bubnnoreka [JOK
COCTAaBHBIE YaCTH https://m.edsoo.ru/ff0ac86¢c

n | S eormpme oo LOK
P p " https://m.edsoo.ru/ff0a8bd6
pEeryaupoBaHUE CHIIBI TOKA
DIIEKTPUYECKOE HAIIPSKEHUE.

42 Bonbsr™merp. Jlaboparopuas bubnnoreka [JOK
pabora "U3mepenne u https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HanpsLKeHUs "

ConpoTHuBieHHE TPOBOAHMKA. Butmorexa [IOK

43 VY nenpbHOE CONMPOTHUBIICHHE

BEIIECTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COIIPOTHBIICHUS POBOIHUKA OT

bubmuoreka [JOK

44
€ro JJIUHBI, TIJIOMIaIn https://m.edsoo.ru/ff0aa738
MOTIEPEYHOI0 CEUCHUS U
Marepuana"
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3axkoH Oma s Bubmorexa HOK
P ’ https://m.edsoo.ru/ff0aad4a
ydacTka Ienu
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CHUJIBbI TOKA, UAYILIETO YePE3 bu6mmoreka [IOK
46 :
pE3UCTOP, OT CONMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HAMpPSHKEHUS Ha
pesuctope"
[TocnenoBarenbHOE U
47 na aJ'IerJ'ILHOC COCTMHCHUS bubmmorexa LOK
P https://m.edsoo.ru/ff0ac86¢c
MTPOBOTHUKOB
JlaboparopHast pabota
"[IpoBepka npaBuiia CIOKEHUS
48 Hal'I[) ﬂ)KIG)!HHfIr;I u Enbmorexa LTOK
P p https://m.edsoo.ru/ff0aaa58
MoCIe0BaTeIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTopHas pabota
49 "[IpoBepka nmpaBuiIa AJIsl CHIIBI bubnnorexa [JOK
TOKa IPU NapaieIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenue 3a1a4y Ha MprUMeHEHHE
50 3aKOHA OMaJ1 st a3£HHHOFO bubmiorexa LIOK
A P https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
Pabota 1 MomHOCTH
51 JJIEKT I/IquKIg)lro TOKa. 3aKOH bubmnorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenma
JlabopaTopHas pabota
"Onpenenenue paboThl U bubmuorexka [JOK
52 .
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNeKTpUUecKue 1enu U
53 MOTPEOUTEIN IIEKTPHUIESCKOM bubnmoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
[ToaroToBka Kk KOHTPOJIBLHOU
pabote mo Teme
54 "DJIeKTpUYECKUE 3apsbl. bubnmoreka [JOK
3apspKeHHBIE Tela U UX https://m.edsoo.ru/ff0abd2c
B3auMoAccTBUA. I10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
95 [ToBTOpenue mo teme bubnmoreka [JOK
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"DneKkTpudecKue 3apsbl.
3apspKeHHBIE Tea U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8

56 [TocTossHHBIC MAarHUTHI, UX bubmuoreka [JOK
B3aHNMOICHCTBHE https://m.edsoo.ru/ff0ac86¢
57 KounTposabHnasi pa6ora ( 3a 3-10 bubnmoreka [JOK
YETBEPTH). https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe noje. MarHuTHoe
58 roJjie 3eMJIM U €ro 3HaUYCHHE Eubmorexa LIOK
https://m.edsoo.ru/ff0acOba
JUTSL SKU3HU Ha 3eMile
OmnsiT Opcrena. MarautHoe
59 T10JI€ SJIEKTPUUYECKOTO TOKA bubnnoreka [JOK
MarsuTHO€e noJje KaTylKu ¢ https://m.edsoo.ru/ff0acld2
TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB
B TexHuke. JlabopaTopHas
60 adora "U3 eHII;e IIGII;ICTBI/I?[ bubmorexa [JOK
P yd https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TT0JISI Ha
MIPOBOJIHUK C TOKOM"
DNEeKTPOABUTATEINb
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AJICKTPOJIBUTaTEICH B
61 TeXHHEIeHCKHX CTPOMCTBAX U HA Enbmiorexa LTOK
yerp https://m.edsoo.ru/ff0ac86¢
TpaHcnopte. JlabopaTropHas
pabota "KoHcTpynpoBanue u
u3ydeHue paboTbl
3JeKTpoABUTATENS"
OmpiTel Papazest. 3aKkoH
62 SJIEKT OMalPHIfTHoﬁ HHIYKIIAA Bubmiorexa IJOK
p y ' https://m.edsoo.ru/ff0ac86¢c
[IpaBuio Jlenna
Onektporereparop. Criocoos
MOJYYEHUS DIEKTPUUECKON
63 JHE Y:I/H/I Drek (I))CTaH W Ha Eubmiorexa LIOK
Py P 1 https://m.edsoo.ru/ff0ac86¢c
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUHU
[ToaroroBka Kk KOHTPOJIBHOU
64 pabote 1o Teme bubmuorexa [IOK
"DJIeKTpUUECKUE U MAarHUTHbBIE https://m.edsoo.ru/ff0ac86¢c
SIBIICHHS"
IToBTOpEHME 10 TEMe
65 "3J16Kf WYCCKUE U MarHUTHBIC bubmiorexa LJOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
IIpome:kyTOUHAs aTTeCTANMS
66 3a Kypc 8-ro bubnnoreka [JOK

kiaacca(KonrposabHas
pabora).

https://m.edsoo.ru/ff0accbe
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67

68

PesepBHbIit ypok. PaGora ¢
TEKCTaMH 10 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUI

"

TOK

PezepeHslii ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
sBJIeHUs"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6
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