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Pabouas mporpamma no ¢pu3nke Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs MOATOTOBICHA Ha 0OCHOBE DenepabHOTOo
roCyJJapCTBEHHOTO 00pa30oBaTeILHOIO CTaHJapTa OCHOBHOTO obmiero obpazosanus (IIpukaz Munmnpocsemenust Poccun ot 31 05
2021 r Ne 287, 3apeructpupoBan MunnctepcTBoM roctuiiu Poccuiickoit deneparmum 05 07 2021 r, per. Homep — 64101)
(manee — PI'OC O00).

MNOACHUTEJIBHASA 3AIINCKA

Copeprkanue paboueil mporpaMMbl HaIIpaBJieHO Ha (POPMUPOBAHNUE €CTECTBEHHO-HAYYHOU MPAMOTHOCTH YYalIuXcs U
OpraHU3aLMI0 U3yYEeHHs (PU3HKHU Ha IESITEIbHOCTHON OCHOBE. B HEll yUHTHIBAalOTCS BO3MOXKHOCTHU IIPEAMETA B peau3aliu
tpedboBanunit GI'OC OOO k mIaHUPyEMbIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 00yUYEHUSs, a TAKKE MEXKIPEIMETHBIC
CBSA3U €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MIPEAMETOB Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. B mporpamme onpenensroTcs
OCHOBHBIE LIE€IM U3yYEHUS (PU3MKHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, INIAHUPYEMbIE PE3YJIbTATHI OCBOEHUS Kypca
(U3UKU: TUYHOCTHBIE, METAPEIMETHBIE, PEMETHBIE.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O NIPEJIMETA «®U3UKA»

Kypc puszuku - cucteMoo0pa3yroiiuii 11 €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MTOCKOJIbKY (PU3UUYECKUE 3aKOHBI JIeKaT
B OCHOBE TPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ONOJIOTHEH, acTpoHOMHUEH 1 Ppusnyeckoi reorpadueit. dusuka — 310
MpeaMeT, KOTOPBIM HE TOJIBKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MUPA, HO U MIPEIOCTABIISIET HauboJsiee
SICHbIE 00pa3Iibl MPUMEHEHUSI HAYYHOTO METO/a TTO3HAHUS, T. €. croco0a MoJydyeHus JOCTOBEPHBIX 3HaHUM 0 mupe. Hakowerr,
(bu3MKa — 3TO MPEaMET, KOTOPBIM HAPSATY C IPYTUMHU €CTECTBEHHO-HAYUYHBIMU NIPEIMETaMU JTOJDKEH JaTh MIKOJIbHUKAM
MpeCcTaBlIeHHe 00 yBIEKATEIHbHOCTH HAYYHOTO UCCIIEAOBAHUS U PAJOCTH CAMOCTOSITEILHOTO OTKPBITHS HOBOTO 3HaHUs. OHa U3
TJIaBHBIX 3371a4 (PU3UUECKOr0 00pa30BaHUs B CTPYKTYype o011ero 00pa3oBaHusi COCTOUT B BBISIBJICHUU U TIOJITOTOBKE
TaJIAHTJIMBBIX MOJIOJIBIX JIFOACH /U1 MPOJOJKEHHST 00pa30BaHus U JajbHEHIIeH npodecCuoHanbHOM AesTEILHOCTH B 00J1aCTH
€CTEeCTBEHHO-HAYYHBIX UCCIEIOBAHUM U CO3/IaHUU HOBBIX TeXHOJOTHIM. Ho HEe MeHee BakHOM 3a7adeit siByiseTcs: GOpMUPOBAHUE
€CTECTBEHHOHAYYHO! TPAaMOTHOCTH U MHTEpECa K HAyKe Y OCHOBHOM MacChl 00y4aromuxcsi, KOTOPBIE B IajbHEHIIIEM OyIyT
3aHSTHI B CaMbIX pa3HOOOpa3HbIX cepax nesareabHOCTH. COrjJacHO MPUHATOMY B MEXIYHAPOIHOM COOOIIECTBE ONPEEICHHUIO,
«EcTecTBeHHO-Hay4YHAsI TPAMOTHOCTD — 3TO CITIOCOOHOCTH YETIOBEKA 3aHUMATh aKTUBHYIO TPAXKIAHCKYIO TIO3UITHIO 110
OOIIIECTBEHHO 3HAYUMBIM BOTIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-
Hay4YHbIMU ujesMu. HaydyHO rpaMOTHBIN 4€T0BEK CTPEMUTCS y4aCTBOBATh B apIyMEHTUPOBAHHOM OOCYKJIEHUU MPOOIIEM,



OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSAM, YTO TPEOYET OT HEro CIEAYIOMNUX KOMIIETEHTHOCTE!: - HAyYHO
OOBSICHATH SIBJICHHUS, - OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'0 MCCIIE0BaHuUs, - UHTEPIPETUPOBATH IaHHbIE U
MCIIOJIb30BaTh HAyYHbIE JOKA3aTeNIbCTBA JJIs MOJTy4YeHHUs BEIBOJIOB.» M3yueHne Gpu3uku ciocoOHO BHECTH PEIIAONIUil BKIIAI B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHON T'PaMOTHOCTH O0YYarOIIHXCS.

HEJIX U3YYEHUA YYEBHOI'O ITPEIMETA

«O®U3UKA» - hopmupoBaHHe HHTEPECA U CTPEMIICHHS 00YYAIOIIKXCS K HAYYHOMY M3yUEHUIO IPUPOJIbl, Pa3BUTHE UX
MHTEJJICKTYyaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH; - pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ TTO3HAHUS U (POpMHUpOBaHHE
HCCJIEIOBATENIbCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBICHUAM; - POPMHUPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa
W3YYEHUSI OCHOB CTPOEHUS MaTEPHUH U (PYHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH; - POPMUPOBAHUE YMEHUI OOBSICHATD SABJICHHUS C
MCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUU U HAYYHBIX JI0KA3aTeNIbCTB; - POPMUPOBAHUE NPEICTABICHUN O POJIA (PU3UKH JJIs
pa3BUTHUS APYTUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHI; - pa3BUTHE MPEACTABIECHUN O BOZMOXKHBIX chepax Oyymieit
PO ECCUOHATIBHOM JESITENbHOCTH, CBA3aHHOM ¢ (PU3UKOM, TOATOTOBKA K JaJIbHENIIEMY OOyYEHHUIO B 3TOM HAlpPaBIICHUU.
JlocTuKeHHe ITUX LeJel Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs 00€CIIEUYMBACTCS PEIICHUEM CIEIYIOIMIMX 3aad: -
pUOOpETEHNE 3HAHUI O IUCKPETHOM CTPOECHUHU BEILIECTBA, O MEXAHUUYECKHX, TEIJIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX U
KBaHTOBBIX SIBJICHUSAX; - ONIUCAHUE U OOBSICHEHHE (PU3UYECKHX SIBJICHU C UCIIOJIb30BAHUEM NOJyUEHHBIX 3HAHHI; - OCBOCHUE
METOJIOB pPEUICHHsI MPOCTENUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (DU3HUECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-
OpUEHTHUPOBAHHBIX 33]1a4; - pa3BUTUE YMEHUI HAOII01aTh MPUPOAHBIC ABJICHUS U BBIIOJHSITH OIBITHI, Ja0OpaTOPHbIE pabOTHl U
HKCIIEPUMEHTAIbHBIEC UCCIETOBAHMSI C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB; - OCBOCHHUE MPUEMOB PAOOTHI C
uHpopmarueint GrU3NIecKoro coaep:Kanus, BKIo4Yas HHOOPMAIUIO O COBPEMEHHBIX TOCTIKEHUSIX (PU3UKH; - aHAIIU3 U
KPUTHUYECKOE OLICHMBaHUE MH(OPMAIMK; - 3HAKOMCTBO €O cpepamu npodhecCuOHATBHON IeATeTbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHUAX (PU3NYECKON HAyKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBetcTBUM ¢ DI'OC OO0 dusuka sBiseTcs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHusl.
JlanHas mporpamMma npeaycmaTpuBaeT udydenue gusuku B 00bEme 170 41 3a Tpu roga oOydenus: B 8 kiiacce 68 yacoB (2 yaca B
Henento) B 9 kiacce 102 vaca (3 yaca B HEZEIO).



COIEPXAHUE OBYYEHUA
8 KUIIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE MOJOKEHUSI MOJIEKYJSPHO--KUHETUYECKON TEOpUHN CTPOCHHUs BellecTBa. Macca U pa3Mepbl aTOMOB M MOJICKYJI.
OnbIThI, MOITBEPKIAIOIINE OCHOBHBIE MOJIOAKEHUS MOJICKYJISIPHO-KMHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, XKUAKOTO M ra3000pa3HOro cocTosiHui BemiecTBa. Kpucramnuyeckue u amopdHubie Tena. OO0bsicHeHHe
CBOWCTB Ta30B, >KUAKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJOKEHUN MOJIEKYJIIPHO--KUHETUYECKON Teopuun. CmauuMBaHHE U
KalWJUISIPHBIC SBJIEHUA. TEIIOBOE PACIIUPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO JIBHXKEHUS yacTull. BHyTpenHsist sneprus. CriocoObl U3BMEHEHUS
BHYTPEHHEW »HHEpPruu: TeIionepeaya M COBepileHue paboTel. Buawsl Termonepenauu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
W3JIyUYEHHUE.

KonuyecTtBo TemnoTsl. Y aenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U TEIJIOBOE paBHOBECHE. YPaBHEHHE TETLIOBOTO
Oamanca. [lmaBneHne u OTBepAEBaHME KPHUCTATMYECKUX BEIIECTB. YJIeNbHas TeIuloTa ruiaBieHusd. llapooOpasoBanue u
koHgeHcanus. HWcnmapenue. Kunenwe. VYaenbHas Ttemiota napooOpa3oBaHUs. 3aBUCUMOCTb TEMIEPAaTypbl KHUIIEHUS OT
aTMoc(epHOro aBJICHUS.

BrnaxnocTh BO3myXa.

DHeprus TOIMBa. Y IeJibHas TEMJI0Ta CTOPaHUs.

[Mpunnmner padotel TemnoBbix aBuratenedt KIIJ[ temnoBoro asuratens. TemoBble JBUTATENId M 3alllUTa OKPYKaroueh
Cpenpl.

3aK0H COXpaHEHUS U MPEBPAILCHUs] YHEPTUU B TEIUJIOBBIX MPOIIECCaX.

Jemoncmpauuu.

1. HaOmonenne OpOoyHOBCKOTO TBUKEHHUS.

2. HaGmoaenue nuddyszuu.

3. HaOnronenue siBjeHUN CMauuBaHUS U KaWJUISIPHBIX SBJICHUH.

4. HabmroeHne TeraIoBOro pacuiupeHus Tell.



N3MeHeHue naBiaeHus raza npu U3MEHEHUH 00bEMa U HAarpEBaHWUU WUJTH OXJIAXKICHUH.
[IpaBuna u3aMepeHus TeMIIEPATYPHI.
Bune! Termonepenayn.
OxmakieHre Tpy COBEPLICHUH PAaOOTHI.
HarpeBanue npu coBepiiieHuH pabOThl BHEIIHUMU CHUJIAMHU.
10. CpaBHEHHE TEIIIOEMKOCTEH pa3JIUYHbBIX BEILIECTB.
11. HabmoneHue kuneHusl.
12. HabmroeHue nocTostHCTBa TEMIIEpaTyphl IIPH TIJIaBJICHUH.
13. Mojienu TEIUIOBBIX ABUTATCIICH.
Jlabopamopnuie pabomel u onvimol.
OMnBITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIA caxapa.
OnbITel IO HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
Onpenenenue qaBleHNs BO3/yXxa B Oa/UIOHE MINPUIIA.
OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHHS BO3yXa OT €ro 00bEMa M HAarpeBaHUS U OXJIAXKICHHUS.
ITpoBepka rumoTe3sl IMHSHHON 3aBUCHMOCTH JITTUHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUECKON TPYOKE OT TEMITEPATYPHI.
HaOnronenue naMeHeHrst BHyTpEHHEN SHEPTHUM Tejla B pe3ysibTaTe Terionepeaaur U paboThl BHEITHUX CHUII.
UccnenoBanue siBjieHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.
Omnpenenenre KOJIUYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJION MPHU TEMI00OMEHE C HATPEThIM METATMYECKUM ITUITUHAPOM.
. Onpenenenne yaeiabHON TEIMIOEMKOCTH BEUIECTBA.
. UccnenoBanue npoiiecca uCrnapeHus.
. Onpenenenne OTHOCUTEIBHOM BIaKHOCTH BO3AyXaA.
13. OnpeneneHue yaeapHON TEIIOThI IJIABJICHUS JIbJA.
Pa3znes 7. JaekTpudeckue ¥ MArHUTHbIE SIBJICHUS.
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OnekTpuzanus Ten. J[Ba poaa 3NeKTpUUYECKUX 3apsanoB. B3anmoneiicTBue 3apsikeHHbIX Tel. 3akoH KyioHa (3aBUCHMMOCTh
CHUJIbI B3aUMOJICUCTBHUSA 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apPSJIOB U PACCTOSIHUS MEXY TEJIaMM ).



Onektpuyeckoe mnosie. Hanpssk€HHOCTh 3leKTpUYecKoro mousis. [IpuHIMn Cyneprno3uiuu 3JIeKTpUYecKuX nojed (Ha
KaueCTBEHHOM ypPOBHE).

Hocurenu anexkTpuyeckux 3apsaoB. DIeMEeHTapHbIN ekTpudeckuil 3apsaa. Ctpoenne atoma. [[poBOAHUKY U TUANIEKTPUKHY.
3aKOH COXpaHEHUSs IEKTPUUECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMUS DIIEKTPUYECKOrO TOKA. VICTOYHMKM MOCTOSAHHOrO ToOKa. J[lelcTBus
AIEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSX U Ta3ax.

OnekTpuueckas nenb. Cuiia Toka. DIEKTpUIECKoe HanpsbkeHue. CONpOTUBIEHUE TPOBOAHUKA. Y IETbHOE CONPOTHUBIICHUE
BellecTBa. 3akoH OMa 1 yyactka nenu. llocnenoBarensHoe 1 napaJuieIbHOE COEANHEHNE IPOBOJHUKOB.

PaboTa 1 MOITHOCTH 3NEKTPUUECKOro TOKa. 3akoH Jlxoyng—J/leHna. DneKkTpuueckue enu U MoTpeOUTenu 3JIEKTPUIECKOn
sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

ITocTostHHBIE MarHUTHI. B3anMoA€CTBIE TOCTOSIHHBIX MATHUTOB. MarHuTHOE noJie. MarHuTHOE 1oJie 3€MJIU U €0 3Ha4YEHNE
s Knu3HU Ha 3emute. OmbIT Opcerena. MarHuTHOE MOJE AIEKTPUYECKOro Toka. IIpuMeHeHue 31EKTpOMarHuTOB B TEXHUKE.
JleficTBME MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATENDL ITIOCTOSTHHOTO TOKA. Vcosb30BaHne 3IEKTpOABUATATEIEH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omnwitel Dapanes. SABnenue snexTpoMarHuTHOM wHAyKIuU. [IpaBuno Jlenma. Dnextporenepatop. CrocoObl MOTyYESHHUS
AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAHLMN Ha BO30OHOBIISIEMbBIX HCTOUYHUKAX SHEPTUU.

Jlemoncmpayuu.
DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJEHCTBUE 3apSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DnekTpocTaTuyecKasi UHAYKIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKY U TUAIEKTPHUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
10. DIEKTPUYECKUNA TOK B KUJKOCTH.
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11. 'a30BBIU pa3psia.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHune 3JeKTPUIECKOTr0 HAMPSKEHUS! BOJIBTMETPOM.

14. Peoctar u Mara3suH CONPOTHUBJICHUN.

15. B3anmoaeicTBre MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeJICHUS] MOJIOCOB MarHuTa.

17. MonenupoBaHUE MATHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

18. OmbIT DpcTena.

19. MarHuTHOE MoJie TOKa. DNEKTPOMArHuT.

20. /leiicTBME MArHUTHOTO MOJI HA POBOJHUK C TOKOM.

21. DNEKTPOABUTATENb ITOCTOSTHHOTO TOKA.

22. ccnenoBanue SBJICHUS AJICKTPOMArHUTHON WHTYKIIUH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.

OnbITel IO HAOIOACHUIO JICKTPU3ALNU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
UccnenoBanue AeCTBUS JIEKTPUUYECKOTO MOJIS HA MPOBOJIHUKHU U JUAICKTPUKH.
COopka u mpoBepka pabOThI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

N3MepeHue u peryJImpoBaHUE CUIIbI TOKA.

N3MepeHue u peryJImpoBaHUE HATIPSKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHUBIICHUSI PE3UCTOpa W HAMPSHKEHUS Ha
pesucrope.

7. ONBITBL, NEMOHCTPHUPYIOIIME 3aBUCUMOCTb JJIEKTPUUYECKOTO COMPOTHUBJIEHUS MPOBOJHHUKA OT €ro JUIMHBI, TUIOLIATU
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IIOIIEPEYHOT 0 CEYEHHUs U MaTepuaa.
8. IIpoBepka nmpaBuiia CIIOKEHUS HANPSHKEHUM TIPU NTOCIEA0BATENBHOM COEIMHEHNHN IBYX PE3UCTOPOB.
[IpoBepka npaBuia AJis CUIIbI TOKA MPU MAPAIIIETBHOM COEAMHEHNUN PE3UCTOPOB.



10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UIYIIET0 Yepe3 PEe3UCTOp.

Ornpenenenrne MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, MAYILIETO YEPE3 JIAMIIOUKY, OT HAIPsDKEHUS Ha HEW.

Omnpenenenue KIIJ{ HarpeBaTesns.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUSA MMOCTOSIHHBIX MAarHUTOB.

N3yueHnne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MIPU UX 00bEIMHEHUHN U PA3CICHUH.

HccnenoBanne neCTBUS 3JIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPETIKY.

OnbITHl, AEMOHCTPUPYIONIME 3aBUCHUMOCTb CHJIbI B3aUMOJEHCTBUSA KATyIIKM C TOKOM M MarHuta OT CWJIbl TOKa WU
HaIlpaBJICHUS TOKA B KaTyLIKE.

N3yueHue AeCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

KoncTtpyupoBanue u n3yueHue padoThl 2JIEKTPOIBUTaTES.

N3zmepenue KIIJI anmekTpoaBUTraTeibHONM YCTaHOBKH.

OMnBITHI IO UCCIIETOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIWU: UCCIEA0BaHNE U3MEHEHNUI 3HAUECHHSI U HAPABIICHU S
MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3znes 8. Mexanuyeckue siBJeHUs.
Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema oTcyéta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKEHUS.
PaBHOMepHOE npsMoinHeitHOe ABkeHne. HepaBHOMepHOE npsMoMHeHOoe ABUKeHre. CpelHss © MTHOBEHHas CKOPOCTh Tella

[P HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE NMpsAMOJIMHEHOe iBMkeHne. CBoOoiHOe najeHue. OnbiThl [Nanues.

PaBHOMepHOEe aABMxKEeHUE 10 OKpyxkHocTH. Ilepwoag u dacrora oOpamienus. JluHeiiHas W yrjoBas CKOPOCTH.
I{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[Tepsebiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akon Hetorona. [IpyuHunn cyneprno3uuuu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIBKEHUS, CUjla TPEHUS NTOKOs, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TITOTEHUS. YCKOpeHHe cBOOOIHOTO mnazeHus. J[BumxeHue ruianet Bokpyr CouHIa.
IlepBas kocMHuueckas ckOpocTb. HEBECOMOCTB U Meperpy3KH.



PaBHOBecue MmaTepuaibHOM TOUKH. AOCOIIOTHO TBEP0€ Teso. PaBHOBECHE TBEPAOTO TeJla C 3aKPEIIEHHON OChIO BpaIlCHHS.
MowmeHnT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. U3menenne ummyibsca. IMITynbe cuitbl. 3aKOH COXpaHEHUsI UMITyJibca. PEakTHBHOE ABMKEHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cui TspkecTu, ynpyroctd, TpeHus. CBsi3p sHepruu u pabotsl. [loTeHnmansHas
SHEPrusl Teja, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiid. lloTeHuunanbHas sHeprus cxaToll NnpyxuHbl. KuHeTnueckas sHEprus.
TeopeMa 0 KHHETUYECKOHN YHEPTUU. 3aKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

1. HaGnrogeHne MEXaHMYECKOTrO JIBHKEHHS Te€Jla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME NIyTEN U TPACKTOPUM ABMKEHHSI OJTHOTO U TOTO K€ TEJIA OTHOCUTEIBHO PA3HBIX TEJ OTCYETA.

3. H3mepeHune CKOpOCTH U yCKOPEHUS NPSAMOJIMHEUHOT O JBUKEHMUS.

4. HccenenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.

5. HaOmroneHue nBuKeHUs Tena o OKpPY>KHOCTH.

6. HaOmioneHne MexaHWYECKHUX SIBJICHUW, MPOUCXOASIIMX B cucreMe oTcu€ra «Tenexka» mnpu €€ paBHOMEPHOM H

™~

10.
11.
12.
13.
14.
15.
16.

YCKOPEHHOM JIBU’KEHUH OTHOCHTENIbHO KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJIa U ACHCTBYIOLIEN HAa HETO CUIIBI.
Hab6nronenue paBeHCTBaA CHIT IPU B3aMMOJICHCTBHUH TEII.

N3MeHenue Beca Tea npyu yCKOPEHHOM JBHKECHUU.

Ilepemaya uMIrypca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHHe UMITyJIbca IPHU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.

CoxpaHeHHe MEXaHUYECKON SHEPTUU NPH JIBHKEHUH Te€Ja MO/ AEHCTBUEM MTPYKHUHBI.

Jlabopamopnuie pabomul u onvimeol.

1.
2.

KoncTtpyrupoBanue TpakTa Jyisl pa3roHa v JaJIbHEHIIIEro paBHOMEPHOTO IBUKEHUS IIapHKa WM TEJICKKHU.
Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHS OpyCcKa WM IBUKEHUS IIapyKa M0 HAKJIOHHOM TJIIOCKOCTH.
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6
7.
8.
9

Onpenenenue yCKOpEHUs Tella MPYU PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOW ITIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bI: €CAU MPU PABHOYCKOPEHHOM JIBM)KEHUM 0€3 HadYaJbHOM CKOPOCTHM MYTH OTHOCSTCS Kak psil
HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MTPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO AaBJICHUS.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue padOThl CUITBI TPEHUS ITPU PABHOMEPHOM JABUXKEHHUH TeJa 0 TOPU30HTATBHON TOBEPXHOCTH.

10. Onpenenenne padOThl CHIIBI YIPYTOCTH MIPU MOABEME TPy3a ¢ UCTIOJIb30BAHUEM HEMOABUKHOIO U MOJBUKHOTO OJIOKOB.

11. MI3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pa3znen 9. Mexannueckue KoJe0aHHA U BOJIHBI.

KonebarenbHoe npmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJI€OAHU: MEPUOJ, YacTOTa, aMIUIUTyJa. MaremMaTuyeckuil u
MPY>XKUHHBIN MasTHUKU. [[peBpaiiienre 3Hepruu npu Kojie0aTeIbHOM JIBHXKEHUU.

3atyxarone kosiebanusi. BeinyxaeHHbsie kosieOanus. Pezonanc. Mexannueckue BosiHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
IIponosibHBIE M TIONIEPEYHBIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTBH €€ pacnpocTpaHeHHs. MexaHndecKue BOJIHBI B TBEPIAOM TeEIlE,
CEHCMMYECKHE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa H BbicOTa TOHA. OTpakeHue 3Byka. MH(]ppa3Byk u yabTpa3ByK.

Jlemoncmpayuu.

1
2
3
4.
5
6

Hab6nronenue xonedanuii Te Mo ACUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HabGnronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.

PacnipocTpanenne npoioiabHbIX ¥ MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKHI pE30HaHC.

Jlabopamopnuie pabomul u onvimeol.

1.
2.

OnpeneneHre 4acTOThI U MEPUOJia KoJeOaHU MaTEMaTUYECKOTO MasTHHKA.
Ornpenenenre 4acTOThI U MEpUO/ia KoJIeOaHUM MPYKUHHOTO MasTHUKA.
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WccnepoBanue 3aBUCUMOCTH NIEPUO/IA KOJIEOAHU MOABEIIEHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.
WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOIeOaHU MPYKUHHOTO MAasgTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEepHOJIa KoJIeOaHHii rpy3a, OBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh TEpHOJa KOJICOAHM NPYKUHHOTO MasSTHHKA OT MAacChl TPy3a U KECTKOCTH
IPYKUHBI.

7. W3MepeHue yckopeHus cBOOOJIHOTO MajJICHUS.

Pa3zges 10. D1eKTpOMArHUTHOE 1MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMArHUTHOE TMOJIe. DIEKTPOMArHuTHbIE BOJHBI. CBOMCTBA AJEKTPOMArHUTHBIX BOJIH. [lIKkama 37IeKTpOMarHUTHBIX
BOJIH. Mcnonbp30BaHKE 37€KTPOMArHUTHBIX BOJIH JJI1 COTOBOW CBSI3U.

DJneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOMICTBA CBETA.

Jemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIILHOTO Tele(oHa.

Pa3nen 11. CBeToBble fIBJICHHUS.

JlyueBass mogmens cBeta. Mcrounuku ceera. lIpsmonuneniHoe pacmpocTtpaneHue cBeta. 3armeHus ConHua u o JIyHBI.
Ortpaxenue cera. [nockoe 3epkano. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesnomiieHHs cBeta. [lojlHOE BHYTpEeHHee OTpaxkeHue cBeTa. M crnoiab30BaHUE MOJIHOTO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAX.

Jlunza. Xon nyueit B mua3e. OnTudeckas cuctema goToarinapara, MUKpOCKOTa U Tejeckona. [ a3 kak onTtudyeckas cucremMa.
bim30pyKOCTh M 1aTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CliokeHne CeKTpalbHbIX [IBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

1. IIpsMonnHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpakeHue cBeTa.

3. TlonyuyeHue n300paskeHUI B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

A

11



[Ipenomiienue cBera.
Onrtuyueckuii CBETOBOI.
Xop j1ydeil B coOuparoniei JIMH3e.
XoJ ayder B pacCEUBAIOLIEH JIMH3E.
[Tonyuyenue n300pa>keHUi ¢ TOMOIIBIO JIUH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Moens rinasa.
11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.
12. [Tomydenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX 1IBETOB.
Jlabopamopnuie pabomel u onvimol.
HccnenoBanue 3aBUCUMOCTH yIjla OTPAXKEHUSI CBETOBOIO JIy4ya OT yIJia aJCHHUS.
N3ydenune xapakTepuCTUK N300pakeHUs MPeMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yIJjia MPEIOMIICHHS] CBETOBOIO JIy4da OT yIJia HaJCHUS Ha TPAHULIE «BO3LYX—CTEKIIO».
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOMN CHIIBI COOMPAIOIIEH JIMH3BI.
OMBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITEI IO BOCOPUSATHIO IIBETA MTPEMETOB MPU UX HAOIIOJICHUM Yepe3 [IBETOBbIC (DUIIBTPHI.
Pa3lleJI 12. KBaHTOBBIE SIBJICHMSI.
Omnwitel Pesepdopna m mnanerapHas moxaenb aroma. Mogenb atoma bopa. Mcmyckanue u mOTJoONIEHHE CBETa aTOMOM.
KBanTel. JInHenyaTsie CIEKTPBHI.
PannoaktuBHOCTh. Anbda-, 6eta- U ramma-usnydenus. CtpoeHue aToMHoOro sjapa. HykiioHHass Mojelb aTOMHOTO sijpa.
N3otonsl. PagnoaktruBHbIe mpeBpamienus. [lepruoa nmomypacnama aTOMHBIX SIED.
SnepHble peakny. 3aKOHbI COXPAHEHUS 3apsSI0BOTO U MACCOBOIO YMCEJI. JDHEPTUs CBSI3M aTOMHBIX snep. CBs3b MacChl U
sHepruu. Peaknuu cunrtes3a u aenenus aaep. crounuku sneprun CosiHIla U 3BE3.
SAnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX W3TyYEHUN HA )KUBBIC OPTraHU3MBI.
Jemoncmpayuu.
1. CHexTpbl U31y4eHUS U NOTJIOUIECHHUS.

L © N o u s

No v s wN e
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CnexkTpel pa3anvHbIX Ta30B.

CnekTp Bogopo/a.

Habmonenue TpekoB B kamepe Buibcona.

Pabota cuérunka MOHU3UPYIOIIUX U3ITYYEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimel.

1. HabGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE IHEPTUM YACTUIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).

3. H3mepenue paanoakTuBHOTO (hoHA.

IHoBTOpHUTEIBbHO-00001HAIOIINI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAIOIINN MOYJIb MPEIHA3HAYEH JIJIsi CUCTEMAaTU3aIMi U 000O0IICHHUS IPEAMETHOTO COJIEPKAHUS U
OMbITA JEATECIIBHOCTH, MPUOOPETEHHOTO MPU H3YUYEHUH BCEro Kypca (U3UMKH, a TakXkKe [JIsi MOATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHY MO (Pu3HKe JIsi 00y4arolmXcsl, BRIOPABIINX 3TOT yU€OHBIN MPEIMET.

[Ipy wu3ydYeHUM AAHHOTO MOJIYJIS PEATU3YIOTCS U CHUCTEMAaTU3UPYIOTCS BHJbI JEATEIIBHOCTH, Ha OCHOBE KOTOPBIX
oOecrieunBaeTcsl JOCTWKEHHWE TIPEIMETHBIX W METAalpeIMETHBIX ITUTAHHUPYEMBIX pe3yJbTaToB oO0ydeHus, G(HopMHUpYyeETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIICIOBAHUS SIBICHUI TPUPOJbI U TEXHUKH, OBJIAJICHHUE
YMEHUSIMU OOBSICHATH (PU3MUECKUE SBJICHUS, TPUMEHSSI MOJy4YCHHBbIC 3HAHMS, pelllaTh 3aJa4yu, B TOM YHUCJE KaueCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIC.

[IpuHIIUTIHATBEHO EATETLHOCTHBIA XapaKTep JAHHOTO pa3fesia pealn3yeTcs 3a CYET TOTO, UTO OO0yUYarOIIHECs BBIMOIHSIOT
3a/1aHus1, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHUW PACMO3HABATh M HAYYHO OOBSCHATH (PU3UUYECKHE SIBJICHUS B OKPYKAIOIICH NpPHUpOJAE U
MMOBCEIHECBHOM JKU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJbl UCCIIENOBAHUS (PU3HUYECKUX SBJICHUHN, B TOM YUCIIC JIJIS MPOBEPKH THIOTE3 U MOJyYCHUS
TEOPETUYECKUX BBHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBHI HamOoJiee BaKHBIX JIOCTH)KCHHM COBPEMEHHBIX TEXHOJIOTHH, HalpuUMep, MPaKTUYECKOTO
WCIIOJb30BaHUS Pa3IMUHBIX HCTOYHHUKOB SHEPIrHUM HAa OCHOBE 3aKOHA MPEBpPAIICHUS W COXPAHEHUs] BCEX M3BECTHBIX BHUJIOB
SHEPIUHu.

o voA W
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HBy‘IeHI/IC (I)H?)I/IKI/I Ha YPOBHC OCHOBHOTI'O O6HIGI‘O O6pa30BaHI/I$I HaIIpaBJICHO HAa JOCTMIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX

" IIPCAMCTHBIX 06p8,30BaT€JII)HI>IX PE3YIILTATOB.

B pesynbrare m3yueHusi GpuU3MKM HA YpOBHE OCHOBHOI'O 00Iero o0pa3oBaHus y oOydaromierocs OyayT chOpMHUpPOBaHbI

cieayromue JMIYHOCTHBIC PC3YJIbTAThI B HaCTH:!

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

— IPOSIBJIICHHE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (PU3HUYECKOU HAYKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpamJaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTb K AKTUBHOMY YYacTHIO B OOCYXJI€HHHU OOIIECTBEHHO 3HAUYMMBIX W ITHUYECKUX MPOOJEM, CBSI3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHME BAXHOCTU MOPAJIbHO--3TUYECKUX IIPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITHE JCTETHUYECKUX KadyecTB (PU3MUECKOM HayKu: €€ TapMOHUYHOIO IOCTPOEHHUs, CTPOrOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IIO3HAHUA:

— OCO3HaHUE IEHHOCTH (PU3NYECKOM HAYyKM KAaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUpPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTHUH,
BAKHEMIIEN COCTABISAIOIIEN KyIbTYpBbIL;

— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENbCKOMN 1€ATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOIUOHAIBHOTO 0JIATOIOJIY YU

— OCO3HaHME IIEHHOCTH 0e30MacHOro 00pa3a *U3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAXKHOCTHU MpaBui 0€30MacHOTO
MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTAX, C JIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHHUEM B IOMAITHUX YCIOBUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKA peIIEKCHH, TPU3HAHNE CBOETO IIPaBa Ha OIIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPY10BOI0 BOCIIUTAHMS
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— aKTHUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a1ad (B pamMKax CeMbH, 00pa30BaTEIbHOW OpraHW3aIliH, TOpoja, Kpas)
TEXHOJIOTHUECKON U COIMAIbHOM HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NIECKUX 3HAHU;

— UHTEpEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBSI3aHHBIX ¢ (PU3UKOK;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

— OpHUEHTAIlMs Ha MPUMEHECHHE (DU3WYCCKUX 3HAHUU JUIS PEIICHUs 33a/ad B 00JIACTH OKPYIKAIOIICH CPenbl, INIaHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MOCJIEICTBUM ISl OKPYKAIOUIEH CPEIbI;

— OCO3HaHUE TNI00aTBHOTO XapaKTepa SIKOJIOTHYECKUX IPOOIeM U IMyTel UX pelieHus;

8) apanTanuu K N3MEHAIONIUMCH YCJI0BUAM COIUAIBHOMU U MPUPOJIHOM Cpeabl:

— OTPeOHOCTH BO B3aWMOJICHCTBUY TIPH BBHIMOJIHEHUHU UCCIIEIOBAHUN U MTPOCKTOB (PU3UUECKON HAMIPABICHHOCTH, OTKPHITOCTh
OTBITY U 3HAHUSAM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH U€pe3 MPAKTUUECKYIO JeATeIbHOCTD;

— NoTpebHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (GOPMYIUPOBATH UJCH, MOHSATHUS, TUIIOTE3bI O (PUINUECKUX
00BEKTaX M SIBICHHSIX;

— 0CO3HaHME AePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00J1aCTU (PUBUKHU;

— IJIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJI€ C HCTIOJIb30BaHUEM
bu3HUecKX 3HAHU;

— OIICHKA CBOMX JIEUCTBHM ¢ YYETOM BIMSHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX IMTO0ATBHBIX TTOCIEICTBUM.

METAINPEIMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHHs MporpamMmbl MO (PU3MKE HA ypOBHE OCHOBHOIO oOmIero oOpa3oBaHMs y oOydaromierocs OyayT

cOpMUPOBAaHb MeTampeAMeTHbIe pe3yJbTaThl, BKJIIOYAIONIME IIO3HABaTeNbHbIE YHHUBEpCAIbHbIE YydeOHbIe JIEeHCTBUS,
KOMMYHUKAaTHUBHbIE YHUBEpCAJIbHbIE YUEOHbIE AEMCTBUS, PETYJISITUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1EUCTBUS.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA
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Ba3oBble Jijornyeckue geicTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHHUS JIJIsT 000OIICHHS 1 CPABHCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHBOPEYMsI B pacCMaTpUBAeMbIX (haKTaxX, MaHHBIX W HAOIOMCHUSIX, OTHOCSIIUXCS K
(bU3HUECKUM SIBJICHUSIM;

BBISIBIISITh TPUYUHHO--CJICACTBEHHBIE CBS3M NPU U3YYCHUH (U3MUECKUX SBJICHUN W MPOIECCOB, JENAaTh BBIBOJBI C
UCIOJIb30BAaHUEM JIEAYKTUBHBIX M WHAYKTUBHBIX YMO3AaKIIOUEHUH, BBIIBUTATh THIOTE3bl O B3aUMOCBA3SAX (DU3UYECKUX
BEJINYUH;

CaMOCTOSITENILHO BBIOUPATH CIIOCO0 perieHus yueOHon Gru3ndeckoi 3a/1auu (CpaBHEHNE HECKOJIBKUX BapUAHTOB PEILICHHUS],
BBIOOP HanboJIee MOXOSAIETO C YUETOM CaMOCTOATENBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLbCcKue 1eCTBUA:

HCITOJTH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHWS;

MPOBOJIUTH IO CAMOCTOSITEIPHO COCTABIICHHOMY IUTaHY OITBIT, HECIOXHBIA (U3MUECKUN SKCIIEPUMEHT, HEOOJBIIIOEe
HCCIIeI0BaHNEe (PU3UUECKOTO SIBIICHHUS,

OIICHUBATh HA IPUMEHUMOCTh M JIOCTOBEPHOCTHh MH(POPMAITHIO, MTOJYYCHHYIO B XO/¢ UCCIICAOBAHUS WM SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (popMyIupoBaTh OOOOIIECHHMS W BBIBOJBI 110 pe3yjbTaTaM INPOBEAEHHOTO HAOIIOJCHUS, OIBITA,
HCCJICIOBAHMUS,

MIPOTHO3UPOBATH BO3MOXKHOE JaTbHEHIIIee pa3BUTHE (GU3HUECKHUX MPOIIECCOB, a TAK)KE BBIBUTATH TPEIITOIOXKEHUS 00 UX
Pa3BUTHUH B HOBBIX YCIIOBHUSAX U KOHTCKCTaX.

PabGora ¢ nndpopmanueii:

IPUMEHSTh Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U 0TOOpE MHGOPMAIMK WK JTAHHBIX C YYETOM
peAJIOKEHHON y4eOHOM (pU3NIeCcCKOM 3a/1auu;

aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHOOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IIPEICTABICHNUS;
CaMOCTOSITEJIbHO BBIOUPATh ONTUMANIbHYIO (pOpMY MpeacTaBieHUsT HHGOPMAIMN U WUTFOCTPUPOBATH PellaeMble 3a/1auu
HECJIO)KHBIMU CXEMaMH, IMarpaMMamMu, HHOU rpauKoi U 1X KOMOWHAIIASMH.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIE y4eOHbIE JeHCTBUSA:
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B X07I€ 00CY>KJIeHHs yueOHOro MaTepurala, pe3yjabTaToB JIA0OPaATOPHBIX PaOdOT M TPOEKTOB 33]1aBaTh BOIIPOCHI IO CYIIIECTBY
o0cyK1aeMoi TEMbl U BBICKA3bIBaTh HJIEW, HalleJIEHHbIE Ha PEIICHUE 3aJaud U TOJJIep)KaHue OyaroxenaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOU CYXXIICHHUS C CYXJICHHUSIMH JPYTUX YYAaCTHHUKOB JWajora, OOHAapYy>KHWBAaTh pa3Indue M CXOACTBO
MMO3UIINH;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIIATh PE3yJIbTaThl BBIMOJHEHHOTO (PU3UYECKOT0 OIbITa (IKCIIEPUMEHTA, UCCIEOBAHUS, POEKTA);
MOHUMAaTh W WCIIOJIB30BaTh TMPEUMYIIECTBA KOMAHAHOW W WHIWBHAYyAJIbHOW pPaOOTHI TPH pPEIICHHWH KOHKPETHOM
(usnueckor npoOIeMbl;

IPUHUMATh IICJIM COBMECTHOM JEATEIbHOCTHU, OPTraHM30BBIBATH JICHCTBUS MO €€ JOCTHKEHUIO: PaCHpeacisTh POJIH,
00CYXKIaTh MPOIECCHl U PE3YIbTAaThl COBMECTHOM PabO0ThI, 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITIOJTHATH CBOIO 9acTh palOOTHI, JOCTUTAsT KAYeCTBEHHOTO pe3yjIbTaTa MO CBOEMY HAIlPaBJICHUIO U KOOPIAWHHUPYS CBOU
JEUCTBUS C JPYTUMU WICHAMHA KOMAaH/IbI;

OIICHWBATh KAadeCTBO CBOETO BKJIaJa B OOMMN MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIIBHO C(HOPMYIHPOBAHHBIM
y4aCTHUKAMHU B3aHMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsiX, TPEOYIOMMX Il pelieHus] GU3NUeCKUX 3HAaHUM;
OpUEHTHUPOBATLCSA B PA3IMYHBIX MOJAXO0JaX MNPUHATHUS pElIeHUH (MHAMBUAYAJIbHOE, MPUHSATHE PELICHUS B TpyMIeE,
MIPUHATHE PEIICHUI TPYIIION);

CaMOCTOSITENIbHO COCTABIISATh AJITOPUTM pellleHrss GU3NYECKON 3a/jauu WM TUIaHa UCCIIEOBAHUS ¢ YUYETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh Mpe/jlaraéMble BAPUAHTHI pELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpOﬂb, AMOIUOHAJIbHBbIN NHTENJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallU U IIpeyIaraTh IUIaH €€ U3MECHEHUS;

OOBSACHSTH TPUYUHBI IOCTHKEHUS (HEOCTHIKEHHUSI) PE3yJIbTaTOB JICSITEIbHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;
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BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (PU3MUECKOTO MCCIEAOBAHUS WM MPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBILIUXCS CUTYallMii, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LIEIU U YCIOBHIM;

CTaBUTb ce0sl HA MECTO APYTOro 4eJI0BEKA B X0/I€ CIIOpa WU JUCKYCCUU Ha HAYYHYIO TEMY, HOHUMAaTh MOTHUBbI, HAMEPEHHS
1 JIOTUKY JPYyTOro;

[pU3HaBaTh CBOE MPaBO HA OLUIMOKY IpU pelIeHNH (PU3NUECKUX 3a/1a4 WU B YTBEPKIACHUSIX Ha HAyUHbIE TEMbI M TAKOE 7K€
IPaBoO JIPYroro.

IHPEAMETHBIE PE3YJIBTATBI

K xoHy 0oO0yuenusi B 8 kiacce npeamMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JABMKCHHE aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSHUS
BEILIECTBA, KPUCTAIUIMUECKHE M aMOp(dHBIC TeJa, HACHIIIICHHBIN U HEeHACHIIIICHHBIN T1ap, BIAXXKHOCTh BO3TyXa, TEMIIEpaTypa,
BHYTPCHHSISI SHEPTHs, TEIUIOBOW JIBUTATEIb, SJIEMEHTAPHBIN dJIEKTPUICCKUN 3apsi, JJIEKTPUUECKOE MMOJIe, TPOBOTHUKHA U
JTUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUISCKUNA TOK, MAarHUTHOE TTOJIC;

pazmMuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE W CXKaThe, TeIUlolepeada, TEIUIOBOS pPaBHOBECHE, CMadMBaHUE,
KalWUIApHBIC  SBJICHUS, WCIIAPCHHE, KOHACHCAIlUS, IUIABJICHUE, KpUCTAIU3aus (OTBEpACBaHKE), KHUIICHHE,
TerIonepeaada (TerIoNpPOBOIHOCTh, KOHBEKITHNS, U3TyUYCHHE), AICKTPU3AUs TEJl, B3aUMOJICUCTBUE 3apsAI0B, ACHCTBUS
ANEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE MarHUTOB, ACHCTBHE MAarHUTHOTO TOJISI HA TIPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAS HHIYKIIHS ) TTO OMTUCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYOIIHNX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUNA B OKPY>KAIOIIIEM MUPE, B TOM YHCIie (PU3UIECKUE SIBJICHUS B
IPHUPOJIC: MMOBEPXHOCTHOE HATSHKCHNE M KaMJUIAPHBIC SBJICHUS B TIPUPOJIC, KPUCTAILIBI B Ipupoae, u3nydenne CoHila,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHKE POCHI, TYMaHa, MHEs, CHETa, AJICKTPUYECKUE SIBJICHUS B aTMOocdepe,
AJICKTPUYESCTBO JKMBBIX OPraHU3MOB, MarHUTHOE IOJie 3eMJIH, APEid IMOIIOCOB, PO MAarHUTHOTO TOJISA JJIsS KU3HUA Ha
3emiie, IOJISIPHOE CUSIHUE, TIPU ATOM MEPEBOUTH MPAKTUYECKYIO 3a/1a4y B YUeOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA

(mpuszHaku) GU3NIECKUX SIBICHUM;
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OMKCHIBATh M3YUYEHHBIE CBOMCTBA Tell W (U3MUECKUE SBJICHUS, HCHONB3yd (U3nyecKkue BeIWUYUHBI (Temmeparypa,
BHYTPEHHSISI SHEPT s, KOJIUYECTBO TEIUIOTHI, YAEIbHAs TEINTIOEMKOCTh BEIIECTBA, YI€NbHAS TEIUIOTA IUIABJIEHUS, yICIIbHAS
TEIUIOTa MapooOpa30BaHusA, yJeibHAs TEIJIOTAa CTOpaHUs TOIUIMBA, KOA(D(UIMEHT MOJE3HOro JEHCTBUS TEIUIOBOU
MAIIIMHBI, OTHOCUTEIIbHAA BJIAXHOCTh BO3AYyXa, JJICKTPUYECKHM 3apsii, CUJa TOKA, JJIEKTPUYECKOE HAIPKEHUE,
COMPOTHUBJICHUE TPOBOJHUKA, YACIBHOE COMPOTUBIECHUE BEUIECTBA, pab0OTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA), MPHU
OMKCAHUM MPABUIBLHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BEIMYUH, 0003HAYCHUS U CAUHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMHU BETMYMHAMU, CTPOUTD rpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIMUUH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBJICHUS M MPOIECCHI, UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-
-KMHETUYECKOM TEOpUM CTPOCHHS BEHIECTBA, MPHUHIUI CYMEPIIO3UIMKA TOJeH (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHMS 3apsAja, 3aKkoH OMa 115 ydacTka 1enu, 3aKoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIUCHIBATh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

00BSICHATH (PM3UYECKUE TTPOLIECCHI U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa: BBISBISTH MPUINHHO-CIICICTBEHHBIE CBS3H, CTPOUTH O0BsICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ omopou Ha 1-2
M3YYEHHBIX CBOMCTBA (DM3UUECKUX SIBJICHHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THbIC 3a7a4u B 2—3 NEHCTBUS, UCIIOJIBb3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIONINE (DU3HUUECKUE BEIMUMHBI: Ha
OCHOBE aHAJIN3a YCJIOBUA 33/1a4M 3alMChIBATh KPATKOE YCIIOBUE, BBISABIISITH HEAOCTATOK JAAHHBIX JJI PEIICHUS 3aJa4uH,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIsl €€ pelleHUs], TPOBOAUTE Pacu€Thl U CPABHUBATH MOy YCHHOE 3HAUCHHUE
(bu3HUeCcKoil BEIMYUHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBath MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIU (DUIUYECKUX METOJ0B, HCIOJIB3YsS OIMUCAHUE
VCCIIEIOBAHUSI, BBLICIISITH TPOBEPSIEMOE NIPEAIIONO0KEHNE, OLICHUBATH MPABUIIBHOCTD MOPSIAKA MPOBEACHUS UCCIIEA0BAHMUS,
JeNIaTh BBIBOIBI;

MPOBOJIMTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUM WU (PU3NUECKUX CBOWCTB TeN (KamWLISpPHBIE SBJICHHUS,
3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro 00bEéMa, TeMIepaTyphbl, CKOPOCTH IMPOIECCa OCTHIBAHUS W HATPEBAaHHS TPU
M3JIYYEHHUH OT I[BETA U3ITyYarolle (MOrIomaruel ) MIOBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJbI OT TEMIIEPATYPhI JKUAKOCTH
U IUIOMAAA €€ TOBEPXHOCTH, JJIEKTPU3ALMS TEJI U B3aUMOJICMCTBHE JJIEKTPUUYECKUX 3aps/IOB, B3aUMOJICHCTBHUE
MOCTOSHHBIX MAarHUTOB, BU3YAJIM3alMsl MArHUTHBIX TOJIEM MOCTOSHHBIX MAarHUTOB, JEWCTBUS MArHUTHOIO TOJISI Ha
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NPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA AJEKTPOJIBUraTEeNsl MOCTOSHHOTO TOKa): (HOpMYJIHUpOBaTh
IpoBepsAEeMbIe TMPEANONI0KEHUsA, COOUpPaTh YCTAHOBKY M3 MPEIJIOKEHHOIO0 000pY/IOBaHHUS, OMUCHIBATH XOJ OIbITa U
(GbopMyIHpPOBATH BHIBOIBI,

BBITIOJTHATh TPSIMBIC HM3MEPEHUS TEMIIEpaTypbl, OTHOCHUTEIHHOW BIQKHOCTH BO3/yXa, CHJIBI TOKA, HAIMPSIKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl HU3MEPEHUH C
y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMUUHBI OT APYTOl C UCIIOJIb30BAaHUEM MIPSMBIX H3MEPEHU N
(3aBHCHMOCTBH COTIPOTUBIICHHUS TTPOBOTHUKA OT €T0 JTMHBI, TUTOIIAIHA MTOTIEPEUYHOTO CEUCHHS U yACITBHOTO COMPOTUBIICHUS
BEIIIECTBA TIPOBOJHUKA, CHJIBI TOKA, WAYIIETO dYepe3 IMPOBOJHHUK, OT HAMPSDKEHUS Ha TMPOBOJHHUKE, HUCCIICIOBAHUC
MOCJIEIOBATEIHHOTO M MAPAIIEIHLHOTO COSIMHEHUN MPOBOAHUKOB): IJIAHUPOBATH UCCIIEIOBAaHNE, COOMPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAYs MPEIOKEHHOMY IUIaHy, (PMKCHUPOBATh PE3yJIbTaThl MOJIYYECHHOM 3aBUCUMOCTH B BHUJIC
Ta0uI ¥ rpaduKOB, JAEIaTh BBIBOJIBI II0 PE3YIhTaTaM HCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC W3MEpeHUs (DU3MYECKUX BeMWUMH (yIeiabHas TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE
MIPOBOJIHHKA, pab0OTa W MOITHOCTHh JJICKTPHYECKOTO TOKA): MJIAHUPOBATh M3MEPEHHUS, COOMpPATh AKCIICPUMEHTAILHYIO
YCTaHOBKY, CIIEYsI MPEUIOKEHHON HHCTPYKIIMH, U BBIYUCIISTH 3HAUCHUE BEJIMUNHBI;

coOJI0/1aTh MpaBuiia TEXHUKHU 0€30MacHOCTH TIPpH paboTe ¢ 1ab0paTOpHBIM 000PYI0BAHHUEM;

XapaKTEpU30BaTh MPHUHIIUIBI JCHCTBUS N3YUEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOI HAa MX OMHCAHUS (B
TOM YHCJIEC: CUCTEMA OTOIICHHUS TOMOB, THTPOMETP, MapoBasi TypOHWHA, aMIIEpPMETP, BOJIBTMETP, CIETUHUK DIICKTPHISCKON
DHEPTUU, DJIEKTPOOCBETUTEIbHBIE TMPUOOPHI, HArpeBaTeNIbHBIC JJICKTPONPUOOPHl  (IPUMEPHI), BICKTPUUYECCKUE
IPEIOXPAHUTEITH, FIEKTPOMATHUT, SJEKTPOIBUTATENb MOCTOSSHHOTO TOKA), UCTIOIb3Ys 3HAHUS O CBOMCTBAX (PM3MUYECKHUX
SBJICHUM 1 HEOOXOAMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIC TEXHUYECKUE YCTPONWCTBA M M3MEPUTEIBHBIC MTPUOOPHI IO CXEMaM U CXEMaTUYHBIM PHCYHKaM
(’KMJIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIIb BHYTPEHHETO CrOPaHUs, SJICKTPOCKOTII, PEOCTar),
COCTaBJISITH CXEMBI DJIEKTPUUECKUX IIETICH C MOCIeI0BATENHHBIM U MAPAJUICIbHBIM COSTMHCHUEM DJIEMEHTOB, paziudasi
YCJIOBHBIE 0003HAUCHUS PJIEMEHTOB JIEKTPUUECKUX TIETIEH;
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OPUBOAUTH MPUMEPHI (HAXOAUTh MH(MOpPMAIMIO O MpUMEpax) MPAaKTUUYECKOTO HCIOJIb30BaHUS (U3MYECKUX 3HAHUN B
MOBCEAHEBHOM KU3HM ISl 0OecrieueHrus 0e30MacHOCTH IIPU 0OpaleHuu ¢ TprudopamMu U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUS 3/I0POBbsI M COOIIOACHUS HOPM SKOJIOTUYECKOTO OBEACHUS B OKPYIKAIOILIEH CPEE;

OCYIIECTBIISATh MOUCK MH(POopManuu (pu3ndeckoro coaepkanus B MlHTepHETEe, HA OCHOBE MMEIOIIMXCS 3HAHUN U MTyTEM
CpaBHEHUS IOMOJIHUTEIbHBIX HCTOYHUKOB BBIACISATH HH(DOPMAIUIO, KOTOPAs SIBJISETCS MPOTUBOPEUMNBOM HIIM MOKET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BaTh MPU BBHIMOJHEHUM YUYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO JHUTEpaTypy (GU3HUECKOrO COIEp>KaHus,
CIIPaBOYHBIE MaTepualibl, pecypchl cetu MHTepHeT, BiaieTh MpUEMAMH KOHCHEKTUPOBAHUSI TEKCTa, MPEOOpa30BaHU
“H(pOpMAaIU U3 OJTHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MHCHbMEHHBIE U KpPATKUE YCTHBIE COOOIIeHHs, 0000mas WHOOpMAIUMI0O W3 HECKOJIBKUX
UCTOYHUKOB (DU3HUECKOTO COJIEp)KaHHUs, B TOM YHCIE MYyOJIUYHO TPEJCTABISATh PE3yJIbTaThl TMPOEKTHON WM
HCCIIEIOBATENbCKOM AESTEIbHOCTH, ITPU 3TOM I'PaMOTHO MCI0JIb30BaTh U3YUEHHBIN MOHATUUHBIN amapar Kypca (pu3uku,
COITPOBOX/IaTh BBICTYIUICHUE MTPE3EHTAIUEH;

MIPU BBITIOJIHEHUHU YUEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3NUYECKUX MPOIECCOB PACIPEACIISITh 00sS3aHHOCTH B TPyMIEe B
COOTBETCTBHH C IIOCTABJIICHHBIMHU 33/1a4aMH, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA IEMCTBUM U KOPPEKTUPOBATH €T0, aIEKBATHO
OIICHUBATh COOCTBEHHBIN BKJIAJl B JCATEIHHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKATUBHOE B3aMMOJICHCTBUE, TIPOSIBIISS
TOTOBHOCTh pa3peniaTb KOHQIUKTHI.

K xoHy 0oO0yueHusi B 9 kiacce npeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

UCIIOJIB30BaTh TMOHSATHS: CHUCTEMAa OTCYETA, MAaTepuajbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHWYECKOTO
ABWKeHUs, nedopmauus (ympyras, IUlacTUYecKas), TPEHHUE, LEHTPOCTPEMUTENIbHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSXKECTH TBEPAOro Tella, paBHOBECHE, MEXAHUUYECKHE
KOJ1e0aHMs ¥ BOJIHBI, 3BYK, HH(QPA3BYK U YJIBTPA3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JaJIbHO30PKOCTh, CIIEKTPhl MUCITyCKAaHUS W MOTJIONIeHUs, ainb(a-, OeTa- U raMMa-u3yuyeHus, U30TOIIbI,
AJIepHasl PHEPreTUKA,

paznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE IBM)KEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHUE, CBOOOJHOE MaJeHUE TeJ, PABHOMEPHOE IBMKEHUE IO OKPY>KHOCTH, B3aUMOJECUCTBUE TEJ, PEAKTUBHOE
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JBKEHHUE, KoJieOaTenbHOE ABMKEHUE (3aTyXalolllue U BBIHYXJACHHbIE KOJeOaHMs), pe30HAHC, BOJHOBOE JIBUIKEHHUE,
OTpak€HUE 3ByKa, MPSMOJIMHEHNHOE paclpoCTpaHEeHUE, OTPAKEHHE U ITPEIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPaKEHHE
CBETa, pPa3lIoKEHHE OENOoro CBeTa B CHEKTP M CIIOKEHHE CIEKTPAIbHBIX IIBETOB, TUCIEPCHUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHENYATOrO CIEKTpa M3Iy4YEHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBIICHUN B OKPY KaloIlleM MUpe (B TOM YHclie (PU3NUECKUE SIBJICHUS B
IpPUPOJIE: MPUIIMBBI U OTJIMBBI, JABUXKEHUE IIaHeT COJIHEUHOW CHUCTEMBI, PEAKTUBHOE IBHKCHHE JKMBBIX OPTaHU3MOB,
BOCIIPUSITUE 3BYKOB YKUBOTHBIMU, 3€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI, IlyHAMHU, 3XO0, I[BETA TEJ, ONTUYECKUE SBJICHUS
B NpUpOJie, OMOJIOTHYECKOE JIEUCTBUE BUAUMOIO, YIbTPadUOIETOBOTO U PEHTTEHOBCKOTO HU3JIyYEHUMN, €CTECTBEHHBIN
PaaOaKTUBHBIN (DOH, KOCMUYECKUE JIYUH, PATUOAKTUBHOE U3ITyYCHUE TPUPOIHBIX MUHEPAJIOB, IEUCTBHUE PAIMOAKTUBHBIX
U3ITyYEeHUI Ha OPTaHU3M YeJIOBEKa), MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B YU€OHYIO, BBIICISATh CYIICCTBEHHBIC
CBOMCTBA (MpU3HAKHU) (PU3NYECKUX SIBJICHUH;

OTHUCHIBATh U3YyUCHHBIC CBOMCTBA TEJ U (PU3UUYECKUE SIBJICHUS, UCTIONB3Ys (DU3NUECKUE BETUYUHBI (CPEIHSIS U MTHOBEHHAS
CKOPOCTb TeJla P HEPABHOMEPHOM JIBJKCHUH, YCKOPEHHUE, EPEMEIICHUE, TyTh, YTII0OBasi CKOPOCTh, CUJIa TPEHUS, CHIa
YOPYTrOCTH, CUJIA TSHKECTHU, YCKOPEHUE CBOOOJIHOTO IMaJIeHUs, BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHUJIbI, MEXaHHUeCKas
paboTa ¥ MOIIHOCTb, TTOTCHIIMAJIbHAS SHEPTHs TeJa, TOJHATOTO HaJ| MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIIbHAS DHEPTHS
CKATOM MPY>KUHBI, KHHETUYECKAsl SHEPTHs, TIOJIHASI MEXaHUYECKasi SJHEPTUsl, IEPUO] U YaCTOTa KoJeOaHuM, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa MU BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeldb MPETOMJIEHUS CpPElbl), NMPU OMHCAHUU MPABUIBLHO
TPaKTOBaTh (M3UUECKUN CMBICT HCIOJIB3YEMbIX BEJIWYUH, 0003HAYCHUS W €IUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(dbopMyIIbl, CBA3BIBAIONIME JaHHYIO (U3MUECKYIO0 BEIMYHMHY C APYTMMH BEIMYWHAMH, CTPOUTH TpadUKH H3yUECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHHUS W IPOIIECCHI, UCMOJB3Yys 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH
BCEMUPHOTO TATOTEHUSI, TPUHIUI CYNEPHO3UIIUA CUJI, TPUHIIUIT OTHOCUTENIbHOCTH ['aymiiest, 3akoHbl HeloTOHA, 3aKOH
COXpPaHEHUS] UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiJOBOr0 U MACCOBOTO YHCEN
MPU SJIEPHBIX PEAKIUSAX, TMPU ITOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHA M 3aMKMCHIBATH €r0 MaTeMaTHUYeCKOe
BBIpaKEHUE;
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O0O0BACHATH (PM3HUECKHUE MPOLIECCHl U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYalUid MPAaKTUKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BBISIBIATH TPUUUHHO--CIIEJICTBEHHBIE CBA3HU, CTPOUTH OOBICHEHHE U3 2—3 JOTUYECKUX IIaroB ¢ ONOpoil Ha 2—
3 W3y4YEHHBIX CBOMCTBA PU3NYECKUX SABICHUHN, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemath pacy€THbIE 3a7ayd (OMHMpAIOUIUecs] Ha CHCTeMy W3 2—3 YypaBHEHHi), HCIONb3ys 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIME (PU3NYECKUE BETUYHMHBI: HA OCHOBE aHaliM3a YCIIOBUS 3aJlayMl 3alHUChIBaTh KPATKOE YCIOBUE, BBISBISATH
HEJOCTAIOIINE WM W30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHbI U (HOPMYJIbI, HEOOXOAUMBIE NJISi PELICHUs, MPOBOJUTH
pacy€Thl U OLICHUBATh PEATMCTUYHOCTD MOTYUYEHHOTO 3HaUYeHUsl (PU3NUECKOMN BEITMYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIINTh MPH IMOMOIIM (PU3NIECKUX METOJAOB, HCIOIB3Yys] OMHCAHHE
WCCIIETOBAHMSI, BBIICIISTH MTPOBEPSEMOE IIPEONI0KEHNE, OIICHUBATH IPABIIIBHOCTH MOPS/IKA MPOBEACHUS UCCIICIOBAHNS,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUHN U OIBITOB;

IPOBOJIUTH OIBITHI 110 HAOMIONECHUIO (U3NYECKUX SBJICHUN MM (PU3NUECKUX CBOMCTB Tel (M3yd4E€HHE BTOPOTO 3aKOHA
HeloToHa, 3aKOHA COXpAaHEHUs SHEPTUH, 3aBUCUMOCTH NEpHUOa KOJeOaHMid MPYKUHHOTO MasTHHUKA OT MAcChl Tpy3a U
KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT aMIUIMTYABl MajbIX KoJeOaHWM, MPSMOIUHEITHOE pacIpOCTpaHEHUE CBETa,
paszjoxeHue OeJoro cBeTa B CHEKTpP, M3YUCHHE CBOMCTB M300pakKeHUs B TJIOCKOM 3€pKaje M CBOMCTB M300pakeHHUs
npeaMeTa B coOuparomied JuH3e, HAOMIOACHHE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB M3IIyYEHHUS): CaMOCTOSITEIBHO
coOUpaTh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000pyI0BaHUS, ONUCHIBATH XOJI OTIBITA U €T0 Pe3yJIbTaThl, (POPMYyIUPOBATH
BBIBO/IBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSAMBIX M3MEPEHUM, OMpeAesisisi CpeJHee 3HAUCHUE U3MEPSEMON BEINYHHBI
(dboxycHOe paccTostHME COOMpArOIIei JIMH3bI), 000CHOBBIBATH BHIOOP cI0c00a U3MEpeHUs (M3MEPUTEIHHOTO MPUOOopa);
IPOBOJAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH C HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHHUH (3aBUCUMOCTh
IMyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBM)KEHHUHU 0€3 HaualbHOM CKOPOCTH, MEpHUOAa KoJeOaHUN MaTeMaTHUYECKOTO
MasiTHUKA OT IJTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHUsI CBETa OT YTJIa TTaJICHUs M yTiia MPEJIOMIICHUS OT yTJia NaJACHUS):
IUTAHUPOBAaTh HCCJIEOBAHUE, CaMOCTOSATEIBHO COOMpAaTh YCTAaHOBKY, (DUKCHPOBATh pE3yNbTAThl TOTYYCHHON
3aBHCHUMOCTH (PM3NYECKUX BEITUYMH B BUJIE TaOIMIl U TpaUKOB, AeNaTh BBIBOBI IO Pe3yJibTaTaM HCCIEIOBAHNUS;
MIPOBOANTH KOCBEHHBIE U3MEPEHUs (GU3NYECKUX BEIMUUH (CPEeIHAsS CKOPOCTh U YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM
IBWKCHUH, YCKOPEHHE CBOOOHOTO MaIeHus, )KECTKOCTh MPYKUHBI, KOOQPUIIMEHT TPEHUS CKOIBKECHUSI, MEXaHUIEeCKas
paboTa U MOIIHOCTh, YaCTOTA W TMEPUOJA KOJeOaHWH MATEeMaTHUECKOTO M MPYKUHHOTO MAasTHUKOB, ONTHYECKas cuja
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coOuparoiei JTUH3bI, PaAHMOAaKTUBHBIN (HOH): TUIAHUPOBATH M3MEPEHUS, COOMPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CIeQysl MPEeaOKCHHOW HHCTPYKIMH, BBIYUCIATH 3HAUCHUE BEIUYMHBI M aHAIU3UPOBATh
MOJTyYEHHBIE PE3YJIbTATHI C YUETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJTIOAATh MpaBHIia TEXHUKH 0€30MacCHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000pYA0BAHUEM;

paznuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (DU3UYECKUX MOJENed: MarepuaibHas TOuka, abCOJIIOTHO TBEPAOE TeEJO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, TUIaHETapHas MOJIE)Ib aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOTO $I/Ipa;
XapaKTepU30BaTh MPUHIIUIBI JCHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha MX omHcaHus (B
TOM YHCJIE: CIIUOMETP, TATYUKH TOJIOKESHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, oToanmapar,
ONITUYECKUE CBETOBOJIBI, CIEKTPOCKOM, J03UMETp, KaMmepa BuibcoHa), UCTIONB3ys 3HAHHMS O CBOWMCTBaxX (hU3MUECKHUX
SBJICHUN ¥ HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPHUTENBHBIX NPUOOPOB U
TEXHOJOTHYECKHX MPOLECCOB TPU PEIICHUH YYeOHO--TIPAKTHYECKUX 3a/1ad, ONTHYECKHUE CXEMBbI IS MOCTPOCHHS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparomieit JIMH3E,

MPUBOIUTH TPUMEPHI (HAXOAUTh MHPOPMAIUIO O MpPHUMEpax) MPaKTUYECKOTO HMCTOIb30BaHUS (DM3MUECKUX 3HAHUN B
MOBCEHEBHOM KU3HM ISl 0OecTieueHnus 0e301MacHOCTH IPU 00paleHuu ¢ mprudopamMu U TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAHEHUS 3/I0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaloLEl cpefie;

OCYIIECTBIISITh MOUCK MH(pOpMaluu pusudeckoro cogepxanus B HTepHETe, cCaMOCTOATEIBHO (POPMYITHPYS TOMCKOBBIN
3ampoc, HaXOAUTh MYTH OMPEAEICHHUS JOCTOBEPHOCTH MOJYYCHHON WHGOpMAIMU HAa OCHOBE HMMEIOIIMXCS 3HAHUU U
JOTIOJIHUTENBHBIX HCTOUYHUKOB;

UCIIOJIb30BaTh IMPHU BHINOJHEHUM YYEOHBIX 3a/laHuil Hay4HO--TIOMYJISIPHYIO JHUTEpaTypy (GU3MYECKOTO COAEp KAHUS,
CIpaBOYHbIE MaTepuajbl, pecypchl ceTu VMHTepHeT, BiajeTh NpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(opMaIKM U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOINCHHS HAa OCHOBE MH(OpPMAIMM M3 HECKOJIBKUX HMCTOYHHUKOB
(du3nYecKoro coepkanus, MyOIUIHO MPEICTABIATH PE3YIbTaThl IPOSKTHON UITH UCCIIEI0BATENILCKOM NETEIbHOCTH, IPU
TOM TPaMOTHO HCIIOIb30BaTh W3YUYEHHBIH MOHATUHHBIM ammapaT H3y4aeMoro pasjena (pU3MKM M CONpPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALMEN ¢ yUETOM OCOOEHHOCTEN ay TMTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KouunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mn Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcbl
Paznea 1. TensioBble siBJIeHUs
. bubnmnorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 1

https://m.edsoo.ru/7f4181ce
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bu6mmoreka [IOK
1.2 T 21 1
CIDIOBHIC HPOHECCHl > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HHSA
21 DJNIeKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnnoreka [HOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmunorexa [JOK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
23 Martiriibe ABeHHS 6 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5

9 KIIACC

KoanuyecTBo 4acoB

HanmeHoBaHMe pa3jeioB U TeM

nporpamMmmasl Bcecero

Ne i/

Pa3zgen 1. Mexannueckue siBJICHUSA

11 MexaHn4ecKoe ABUKEHUE U CITOCOOBI ero 10
' OTMCAHUS

Konrpoabnbie IIpakTnyeckue
padoThI padoTsbl

DJICKTPOHHBIE
(uudgposbIe)
o0pa3oBaTte/bHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK

1.2 B 7 2
SAMMOACHCTBHE TeX 0 https://m.eds0o.ru/7f41a4a6
bu6nmoreka [IOK
1. 1
3 3aKOHbI COXpAHEHHS 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3zgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubnuoteka LIOK
2.1 M 3) 7
CXAHITICCIUE KOTCOANMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8
CXAHITHCCIUE BOTHEL SBYIK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15

Pa3nen 3. DiieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DNEeKTPOMarHuTHOE TOJIE U 6 bubmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUA
4.1 3aKOHBI PacIPOCTPAHCHUS CBETA 6 bubmmorexa [JOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6
HHSBLIT OTITHACCIHE MPHOOPS! https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.3 P 0 3
B3TIOCHIE DEIOTO CBETA B CHIEKIP https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3pnen 5. KBanTOBBIC SIBJICHUSA
b K
5.1 Hcnyckanue U MOTJIOLEHNE CBETa aTOMOM 4 nommorexa [10

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK
52 (Tpoetiie ATOMHOTO 1pa 0 1 https://m.eds00.ru/7f41a4a6
bu6nmoreka [IOK
: A 7 1 1
5.3 JIepHBIE PEeaKLIuU https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Paznen 6. [loBTOpuTe1bHO-000011a101IIUIT MOAY /b
[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS bubnumoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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