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Ilnanupyemsble pe3yabTaThbl H3y4YeHHs MpeaIMeTa
IIpenmeTHbIe pe3yJbTAThl OCBOCHHUS OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS:
7 xkaacce
Duszuka U pudnvyecKue MeToAbl U3yUYeHUs MPUPOIBI
YHUECHUK Hayuumcs
[Tonp30BaTbCst METOJAMU HAYYHOTO MCCIIEIOBAHMS SIBIICHUN MPUPOJIBI, TPOBOJUTH HAOIIOICHUS, TUNIAHUPOBATh M BBHIMIOJHATH 3KCIIEPUMEHTHI, 00padaThIiBaTh
pe3yNbTaThl U3MEpPEHU, 0OHAPYKUBATh 3aBUCUMOCTH MEXAY GU3MUECKUMU BETHUNHAMHU.
YUEHUK ROJIYHUM 603MONHCHOCMb HAYUUMbCA
OOBACHATD MONyUYEHHBIE PE3YIbTAThI U I€TaTh BHIBObI, OLIEHUBATH MOTPEIIHOCTU PE3yIbTaTOB U3MepeHuil. M3MepsTh paccTosHue.
TemioBbie siBJICHUS
YUECHUK Hayuumcsa
PacrniozHaBaTh TemIOBbIE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOIUXCS 3HAHWH OCHOBHBIE CBOMCTBA WIIM YCJIOBHSI IPOTEKAHUS 3TUX SBJICHUI: 1uddy3us, n3MeHeHne o0bEmMa
TeJ IIPY HarpeBaHUH (OXJIaXACHUH), OOJIbIIAs CAKMMAEMOCTD I'a30B, Maas CXKUMAaeMOCTh JKUAKOCTEH U TBEPIBIX Tell.
-AHanTU3MpPOBaTh CBOWCTBA TEJl; Pa3N4aTh OCHOBHBIE PU3HAKUA MOJIENEeH CTPOSHHS T'a30B, KHUAKOCTEH U TBEPIBIX TEIN.
YUEHUK NOTIYHUUM 603MONCHOCIb HAYHUMbCA
OOBACHATH MOyYEHHBIE PE3YJIBTAThI U A€IaTh BHIBOJIbI, IPUBOAUTE IPUMEPHI MPAKTHYECKOTO UCIIOIb30BAHUS (PM3NUECKUX 3HAHUH O TETIJIOBBIX SIBICHUSAX.
Mexann4yeckue siBJIeHUSA
YUEHUK Hayuumcs
PacniozHaBaTh MexaHMYeCKHE SIBICHHA M OOBSCHATH HA OCHOBE WMMEIOIMXCS 3HAHUII OCHOBHbBIE CBOWCTBA WJIM YCIIOBHMS NPOTEKAHHsS 3TUX SIBICHUH: paBHOMEpPHOE H
HEPAaBHOMEPHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXAHUUYECKOIO JBHKEHUS, UHEPLIMS, B3aUMOJECUCTBUE TeJl, Iiepe/lada JaBJICHUs TBEPABIMUA TEJIaMU, )KUJKOCTSIMU U ra3aMH,
aTMocdepHoe JaBlieHNE, MIaBaHUE Tell.
-OnuceIBaTh N3yYeHHbIE CBOWCTBA TEJl M MEXaHUUECKHE SIBICHUS, UCTIONb3YS (PU3MUYECKHE BEIMUMHBL: IyTh, IEpEMELICHNE, CKOPOCTh, Macca Tejla, INIOTHOCTh BEeLIeCTBa, CHIIa
(cwna TsDKECTH, cujla YOPYTOCTH, CHIIa TPEHHs), NaBJCHHE, KWHETHYECKas YHEpPrus, MOTEHIIHAIbHAS SHEPIrus, MeXaHndeckas paborta, Mexanudeckas MomHuocts, KI1/1 npu
COBEpIICHUH PAa0OTHI C HCIOJB30BAaHHUEM IMPOCTOTO MEXaHW3Ma, CHUjla TPEHHs; MPU OMMCAHUH MPABWIBHO TPAKTOBATh (PU3MYECKUH CMBICH HCIIOJIB3YEMBIX BEIMYUH, UX
0003HAYCHUS U €ANHULIBI H3MEPEHHsI, HAXOIUTH (POPMYJIBL, CBSI3BIBAIOLINE NAHHYIO (PH3HUYECKYIO BEIMUMHY C JPYTUMH BEIUNIMHAMY;
-aHAJIN3UPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBJICHUS U MPOLECCHI, UCIOb3Ysl (PU3MYECKHe 3aKOHBI M IPUHLIUIIBL: 3aKOH COXPaHEHMsI SHEPIHH, PABHOACHCTBYIOIIAs CHJIa,
3akoH ['yka, 3axon [lackas, 3akoH Apxumena; Ipyu 3TOM pa3iiudaTh CIOBECHYIO ((OPMYIHUPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BRIPAKEHUE;
-pa3n4aTh OCHOBHBIE MPU3HAKH N3YyUSHHBIX (M3MUECKHX MOJICIICH: MaTeprualibHas TOYKA;



-Pemate 3amaum, ucmonb3ys ¢u3udeckue 3akoHbI (3akoH ['yka, 3akon I[lackams, 3akoH Apxumena) U (GopMysibl, CBA3BIBAIONINE (DU3UIECKUE BEIIMYIHUHBI (ITyTh, CKOPOCTH,
Macca Teja, IUIOTHOCTh BEIECTBa, JaBJICHUE, MOTCHIMAIBHAS JHEPTUs, MEXaHUUecKas padora, MexaHudeckas MonrHocTh, KII/] mpocroro Mexann3ma): Ha OCHOBE aHAJIH3a
yCJIOBUS 3a/1a4M 3alMChIBATh KPAaTKOE YCIOBHE, BBIICIATh (PU3MUYECKHE BETUYMHBI, 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE IS €€ PeLIeHUs], TIPOBOIUTh PACUETHl M OLIEHUBATH
PEaNbHOCTD MOTyYeHHOTO 3HAYCHUST (PU3NUECKON BETHINHBI.

YUEHUK ROJIYYUM 803MONCHOCHb HAYYUMbLCA

Hcnonb30BaTh 3HaHUSI 0 MEXaHUYECKUX SIBIICHUAX B MOBCEAHEBHOW XKHU3HM Ul oOecreueHns: 0e30MacHOCTH Mpy 00palieHn ¢ IpudopaMy U TEXHHYECKHMHU yCTPOHCTBaMH,
JUTSI COXPaHEHUS 370POBbA M COOIIOACHHUS HOPM JKOJIOTHYECKOTO IMOBENEHUS B OKPYXAroIIeH cpeie; MPUBOAWTH MPHUMEPHl MPAKTUYECKOTO HCIIONB30BAHHUA (DU3MIECKUX
3HaHWH MEXaHUYECKHX SBJICHUSIX U (PM3NUECKIX 3aKOHAX; NCIOIH30BAHIS BOZOOHOBISIEMBIX HCTOYHIKOB SHEPTHH;

-pa3nu4aTh OrpaHMYCHHOCTH HCIIOJIB30BAaHUS YACTHBIX 3aKOHOB (3aKkoH ['yka, 3aKoH Apxu-meza u 1p.);

-puéMam Moucka u popMyIHPOBKH JOKA3aTENbCTB BEIABUHYTHIX TUIIOTE3 HA OCHOBE AMIIMPUIECKH YCTAHOBICHHBIX (haKTOB;

-HaXOJIUTh A/ICKBATHYIO MPEIIOKEHHON 3afade (hM3WYECKyI0 MOJeNb, pa3pemarh MpobjeMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHUH 10 MEXaHWKE C HCIIOJIb30BAaHHUEM
MaTeMaTHYEeCKOro arnmnapaTa, OUEHUBATh PEabHOCTh MOJTYYEHHOTO 3HaYeHUsT PU3MUECKON BETUUNHEI.

8 kiace

TemioBbie sABJICHUS

YUEHUK HaYyUUmcs.

* pacCriO3HABATh TEIUIOBBIC SIBICHHUSA W OOBSICHATH HA OCHOBE HMMEIOIINXCS 3HAHWA OCHOBHBIE CBOMCTBAa WIIM YCIIOBHSI NMPOTEKAaHWS ITHUX SBICHUH: TEIUIOBOE paBHOBECHE,
WCTnapeHne, KOHJCHCAIWs, TIIABICHNE, KPUCTAILTH3AI, KHIIEHHE, BIAYKHOCTh BO3TyXa, Pa3IMuHbIe CIOCOObI TEIUIoNepe adn;

¢ OIMUCBHIBATHL U3YYCHHBIC CBOMCTBA TeJl U TEIUIOBBIC SABJICHUSA, UCIIOJIb3Y (1)I/I3I/II/I"ICCKI/IC BCJIMYUHBL: KOJIU-YECTBO TCIUIOTHI, BHYTPCHHAA SHCPIUsA, TCMIICpaTypa, yACIbHAasA
TEIUIOEMKOCTh BEIECTBA, yJEJNbHAs TEIUIOTa IJIABICHHUS W Tapo-00pa3oBaHMs, yIeNbHAs TEIUIOTAa CTOPaHUS TOIUIMBA, KOX(QQUIMEHT IOJIE3HOTO ACHCTBHSA TEIJIOBOTO
JBUTATENS; TPU ONHCAHUHM TIPABWIBHO TPAaKTOBaTh (PU3WUECKH CMBICIT HCIOIB3yeMbIX BEIHYMH, MX OOO3HAYECHHS W EOMHHIBI M3MEpPEHUs, HaXOIHUTh (HOPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BETHYHHAMM,

* aHATM3UPOBATh CBOWCTBA TeJ, TEIUIOBBIE SBICHHS W IMPOIECCHl, HWCIOJNB3YS 3aKOH COXpaHEHHsS SHEPIUH; pPa3iinuaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BBIPAKECHHE;

* pemiath 3aJa4yu, UCIOJB3YS 3aKOH COXPAHEHHs PHEPIHMH B TEIUIOBBIX IMpoiieccaxX, GOopMyIbl, CBSI3bIBalONMe (pU3MUecKrne BETUYHHBI (KOMTUYECTBO TEIUIOTHI, BHYTPEHHSSA
SHEPTHUs, TeMIlepaTypa, yAejbHas TEIUIOEMKOCTh BELIECTBA, yJelibHas TEIUIOTa IUIABJICHUS W MapooOpa3oBaHUs, yAelbHas TEIUIOTa CTOpPaHUsl TOIUIMBA, KOA(PQHUIMEHT
MIOJIE3HOTO JEMCTBHS TEIUIOBOTO JIBUTATENS): HA OCHOBE aHANIM3a YCIOBHS 3aJadd BBIACIATH (pU3MUecKre BENUYMHBI U (DOpPMYIBI, HEOOXOAMMEIE s €€ peIleHHs, H
MTPOBOJIUTH PACUETHI.

YUEHUK ROJIYYUm 603MONCHOCHb HAYYUMbCA

WCTIOJIb30BaTh 3HAHMS O TETUIOBBIX SIBIICHHUSAX B MOBCETHEBHOM KU3HHU JUIsl obecrieueHus 0€30IacHOCTH NpU 00palieHruH ¢ MPUOOpaMu U TEXHUYECKUMH YCTPOWCTBAMH, IS
COXPaHEHUS 3JI0POBBSI U COOIOJEHHSI HOPM SKOJIOTUYECKOTO MOBEACHHUS B OKPYXKAMOIIEH cpele; MPUBOIUTH MPUMEPHl SKOJIOTHUECKUX TOCIEICTBUI pabOTHl ABUTaTeNeh
BHyTpeHHero cropanus (JIBC), TermoBeIX 1 THAPOIIEKTPOCTAHIIUI

¢ IPUBOAUTDH MPUMEPHI NPAKTHUYCCKOI'0 UCITI0JIL30BaAHUA (1)I/I3I/I‘IGCKI/IX 3HAHUH O TEMIOBBIX SIBJICHUAX

* paznMYaTh TPAHUIBI MPUMEHUMOCTH (PH3MYECKUX 3aKOHOB, MOHMMATh BCEOOMIMI xapakTep (hyHIaMEHTAIbHBIX (PH3MUECKHX 3aKOHOB (3aKOH COXpaHEHHs DHEPTHU B
TEIUIOBBIX MPOIIECCaX) U OTPaHUYCHHOCTD UCIIOIb30BaHMS YaCTHBIX 3aKOHOB;

* mpréMam Moucka 1 GOpMYITHPOBKH JIOKA3aTEIHCTB BBIBUHYTHIX TUIIOTE3 M TEOPETUIECKUX BHIBOJIOB HA OCHOBE SMIIMPHUECKU YCTAHOBJICHHBIX (DaKTOB;

* HAXO/AWUTh AJEKBATHYIO NPEAJIOKEHHOW 3a/aue (PU3MYECKYI0 MOJENb, pa3pelars npodjieMy Ha OCHOBE MMEIOIIUXCS 3HAaHUH O TEIUIOBBIX SBJICHUSX C HCIOJIb30BAaHHEM
MaTEeMaTHUYECKOTO alnapara ¥ OIeHHBATh PEabHOCTh MOJTYYSHHOTO 3HAUYCHUST (PU3NIECKON BEITMYUHBI.

DJIeKTpUYecKue 1 MAaTHUTHBIE SIBJIEHUSA

YUEHUK HaAYUUmCca:



Pacrio3HaBaTh 3NIEKTPOMAarHUTHBIC SIBICHUS U OOBSICHATH HAa OCHOBE MMEIOIIMXCS 3HAHMH OCHOBHBIE CBOMCTBA WJIM YCIIOBHS NPOTEKAHUS 3TUX SIBJICHUI:
JNIEKTPU3aLKs TEJ, B3aUMOJEHCTBUE 3apsi0B, HAIPEBaHUE IIPOBOJHMKA C TOKOM, B3aMMOJACHCTBHE MarHUTOB, ACUCTBHE MAarHUTHOTO IOJS HAa MPOBOJHUK C
TOKOM, IIPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE U NIPEIOMIIEHUE CBETA;

* ONMCHIBATh U3yYEHHbIE CBOMCTBA TEJ M AJIEKTPOMArHUTHBIE SBJICHUS, UCHOIb3Ysd (GU3NUECKUE BEITUUMHBL: SJIEKTPUUYECKUN 3aps]], CHJIA TOKA, HJICKTPUYECKOE
HaNpsDKEHUE, JIEKTPUYECKOE CONPOTUBIICHUE, YIeIbHOE COMPOTHUBICHNE BEUIIECTBA, padOTa TOKA, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHUE U ONTHUYECKAas CUIIa
JIMH3BL; TIPU ONMCAHUM MIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIONb3YEeMbIX BEJIMUYUH, UX 0003HAYEHMS U €IUHULBI U3MEPEHUs; YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIINYHMHAMU;

* aHAJIM3UPOBATh CBOWCTBA TEJI, JIEKTPOMArHUTHBIE SABJICHUS U MTPOLECCHI, UCIIOJIb3Ys (PU3NUYECKUE 3aKOHBI: 3aKOH COXPAaHEHMs JIEKTPUYECKOro 3aps/a, 3aKOH
Owma ju1s yyacTka 1enu, 3akoH Jlxoyns—IJIeHna, 3akoH NpsSMOJIMHEHHOTO PaclpoCTPaHEHMs CBETA, 3aKOH OTPa)KEHMs CBETA, 3aKOH IIPEJIOMIICHUS CBETA; IIPU
3TOM pa3ianyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKCHUE;

* pemarp 3a/1a4M, UCIONb3ys (hu3nueckue 3akoHbI (3akoH OMa s yyacTka 1emnu, 3akoH J[xoyns—IJIenna, 3aKoH NPsIMOJIMHEHHOTO PaclpOCTpaHeHUs CBETa,
3aKOH OTPaKEHUsI CBETa, 3aKOH IPEJOMJICHUs CBeTa) U (OPMYIbI, CBs3bIBalOLIME (U3NYECKHE BEJIMUYMHBI (CHJIa TOKa, 3JEKTPUYECKOE HalpspKeHHeE,
AJIEKTPHUYECKOE COTPOTUBIICHUE, YAEIBbHOE CONPOTHUBIICHHWE BEIIECTBA, pabdOTa TOKAa, MOIIHOCTH TOKa, (POKYCHOE PACCTOSHHE M ONTHYECKas CHJIA JIMH3HI,
bopmynbl pacuéra 3J1EKTPUUYECKOTO COIPOTHBIIEHUS HPU IOCIEI0BATEIbHOM U IapaIeIbHOM COEAMHEHUH IPOBOJHMKOB); HAa OCHOBE aHajIM3a YCIIOBUS
3a]auu BBIJCITATH (PU3HMUECKUE BETMUMHBI U (POPMYJIIBI, HEOOXOIUMBIE /1JIs €€ PELICHHS, U IPOBOAUTH PACUETHI.

VUEHUK NOJIYYUM 803MONCHOCHb HAYHUMbCA

Hcnonb30BaTe 3HaHUS 00 AJIEKTPO-MArHUTHBIX SBJICHHUSX B IOBCETHEBHOW JXU3HH JJIsi OOecredeHHss O€30MacHOCTH NpU OOpameHuu ¢ mnpudopamu H
TEXHUYECKMMHU yCTPOICTBaMU, Ul COXPaHEHHs 310pPOBbsI U COOIIOIEHHS] HOPM 3KOJOIMUYECKOr0 IOBEJICHUS B OKpY Kalollel cpese;

* IPUBOJIUTH IPUMEPHI IPAKTUUECKOIO UCIIOIb30BaHUS (PU3NUYECKUX 3HAHUM O 3JIEKTPOMArHUTHBIX SBJICHUSX;

* pa3In4aTh rPaHULBl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIMN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHHsI 3JIEKTPUUYECKOTO
3apsijia) 1 OTPaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa Juis ydacTka Lenu, 3akoH Jxoyns—IJlenua u ap.);

* mpuéMaM TOCTPOEHUsl (U3NYECKUX MOeNeH, moucka u (OPMYIHPOBKH JIOKA3aTEIbCTB BBIABMHYTBIX TMIIOT€3 M TEOPETHYECKUX BBIBOJIOB HAa OCHOBE
SMIUPUYECKU YCTAHOBIIEHHBIX (DAKTOB;

* HAXO/AUTh a/IEKBATHYIO MPEII0KEHHOM 3a/1aue (PU3NUECKYI0 MOJIeNb, pa3peliaTh NpolieMy Ha OCHOBE UMEIOIIUXCsl 3HAaHUM 00 37€KTPOMAarHUTHBIX SBJICHUAX
C MCTIOJIb30BaHUEM MaTEMaTHYECKOI0 anmnapara U OLEHUBATh PEaJIbHOCTh MOJYYEHHOT0 3HaUeHUs (PU3MUECKOI BEIINYNHBI.

9 kaacc

Mexannueckue sIBJIEeHHS

YUEHUK HaAy4Uumcs

paCHOSHaBaTB MCXAaHUYCCKUEC ABJICHUA U OGT)HCHSITL Ha OCHOBE HUMCHOLINXCS 3H3HI/II7[ OCHOBHBIC CBOﬁCTBa NN yCJIOBI/IH HpOTeKaHI/IH ATUX HBHCHI/Iﬁl paBHOMepHoe nu
HEpPaBHOMEPHOE IBM)KCHHE, PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOIUHEHHOE IBM)KEHHE, OTHOCHUTEIHFHOCTh MEXaHHMYECKOTO IBM)KCHHS, CBOOOJHOE TMaJeHHE Tel,
paBHOMEpPHOE [BWKCHHE I10 OKPY)XHOCTH, WHEpPIHS, B3aWMOJCWCTBHE TEJ, PEaKTUBHOE [BWKEHHE, KOjeOaTelIbHOE JBIKEHHE, PE30HAHC, BOJIHOBOE JBIKEHUE
(3ByK);0NUCHIBATH M3YYCHHBIC CBOMCTBA TEJI U MEXAHUYECKHE SBJICHHS, UCIIOIb3Ysl (PU3NUECKHE BEIMYMHBI: MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, TIEPHO. 00paIeHus,
Macca Tena, cuia (Cuiia TSDKECTH, CHjla YIPYroCTH, CHIIa TPEHUs ), UMITYJIbC Tella, KHHeTHYeCKasl SHEPrusl, MOTCHIINAIbHAS HEPTUs, MeXaHUYecKas padoTa, MeXxaHU4ecKas
MOIIHOCTb, CHJIA TPEHUS, aMILTUTY/A, NIEPUOJ U 4acTOTa KojeOaHWi, [UIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAaHEHUS; IPU ONMMCAHUM MPABWIHHO TPAKTOBATH (PU3UUCCKUIMA
CMBICJI I/ICHOHB3yeMBIX BCIINYWH, UX O6O3HaT-IeHI/I$I U COUHUIBI I/I3MepeHI/I$I, HAXOIUThb q)OpMYHI)I, CBSA3BIBAIOIIINEC )IaHHYIO (bI/ISI/I‘IeCKYIO Be.HI/IT-II/IHy C )IpyrI/IMI/I BCIINYMHaAMU,
BBIYUCJISAATH 3HAUYCHUC (1)PI3PI‘ICCKOI>'I BCIIMYHUHBI, aHaJII/ISI/IpOBaTL CBOﬁCTBa TCJI, MCXaHUYCCKHEC ABJICHUA U npoueccm, I/ICHOJ'HJ?:YSI (bI/ISI/I‘IeCKI/Ie 3aKOHBI. 3aKOH COXpaHeHI/ISI
SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, PUHIIMII CYNIEPIIO3UINH CHJI (HaXOaeHne paBHoaeHcTBYtomel cuibl), I, 11 u Il 3akonsr HeoTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, Tpyu 3TOM pa3jiu4arh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M €r0 MaTEeMaTHYECKOE BBIPAKCHHE, pa3jii4aTh OCHOBHBIC NPHU3HAKK H3YYEHHBIX (DU3MYSCKUX



MoJIeNIel: MaTepuanbHas TOYKa, MHEPIHANbHAS CHUCTEMa OTCYeTa; pellaTh 3aJladd, WCIONb3ys (PU3MYecKHe 3aKOHBI (3aKOH COXpaHEHHsI SHEPTHHU, 3aKOH BCEMHPHOTO
TATOTeHUs, NpuHUUT cynepnosuiu cui, I, I u 111 3akonsl HeroToHa, 3aK0H coxpaHeHUs! UMITyJIbca, 3aKOH ['yka) u ¢popMyIibl, CBA3bIBaONINE Gpu3nyeckue BENUIUHBI (IIyTh,
CKOpOCTb, YCKOpPEHHUE, Macca Teja, CHjla, UMITYJIbC Tela, KHHETHYeCKasi SHeprus, MOTeHIMalbHas YHEPrusl, MeXaHnuecKas padoTa, MexaHH4ecKasi MOIIHOCTb, CHJIa TPEHHS
CKOJIBXKEHUS, KOA(PPUIMEHT TPEHUs, aMIUIUTYAd, TIEPUO M YacToTa KOIleOaHWH, JJIMHA BONHBI M CKOPOCTHh €€ PaclpOCTpaHEHHs): Ha OCHOBE aHAIM3a YCIOBHUS 33/Jadd
3aMHCHIBATh KPAaTKOE YCIIOBHUE, BBIACIATH (PM3UUECKHE BEIMYWHBI, 3aKOHBI U (DOPMYJIBI, HEOOXOAMMEIE IS €€ PEUIeHHs, MPOBOAUTH PAacydeThl M OLIEHWBATh PEATbHOCTD
MOJYYEHHOT0 3HaueHHs (PU3NUECKON BEIINUHHBIL.

YUEHUK ROJIYYUM 803 MONCHOCHb HAYYUMbCA

WCIIONB30BaTh 3HAHUS O MEXaHWYECKUX SIBICHUSX B ITOBCEIHEBHOM XU3HU IS oOecredeHrss 0€30IacHOCTH MPU 00palieHny ¢ MpudopaMu U TEXHUIECKIMH YCTPONCTBAMH,
JUISL COXpPaHEHMsI 37I0POBbSI U COOJIOACHUS HOPM DKOJOTMYECKOTO IMOBEICHUS B OKpY’Kalolled cpele; MPUBOAUTH MPUMEPHl MPAKTUYECKOTO WCIIOJIB30BAHUS (PU3MYECKUX
3HAaHUH 0 MEXAaHMYECKHX SIBICHUAX U (PU3NYECKUX 3aKOHAX; MPHUMEPHI UCIIOJIF30BaHUS BO30OHOBISIEMBIX UCTOYHHKOB SHEPTHHU; SKOJOTHUECKUX MOCIEICTBIA HCCIIEI0BAHHS
KOCMHYECKOTO MPOCTPAHCTB; pa3indyaTh TPAaHUIIBI MPIMEHUMOCTH (PM3UYECKUX 3aKOHOB, IOHUMAaTh BCEOOMMU Xapaktep (hyHIaMEHTaTbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHUUECKON SHEPIUH, 3aKOH COXPaHEHUS UMITYJIbCA, 32aKOH BCEMUPHOTO TSATOTEHHSI) U OTPAHUYEHHOCTH UCIIONb30BaHMs YACTHBIX 3aKOHOB (3aKOH 'yka ¥ Ap.); HAXOOUTh
a/ICKBAaTHYIO TMPEAJIOKEHHON 3ajjaue PU3HMUECKYI0 MOJIEINb, pa3peniath Npo0ieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWH MO MEXaHUKE C HMCIOIb30BAHUEM MaTeMaTHUECKOTO
amnmapara, Tak ¥ TPy TIOMOIITH METO/IOB OLIEHKH.

DJIeKTPOMATHUTHBIE SIBJICHUS

YUEeHUK Hayuumcs

pacro3HaBaTh dJIEKTPOMATHUTHBIC SIBICHUS U OOBACHATH HA OCHOBE UMEIOIIMXCS 3HAHWH OCHOBHBIE CBOICTBA MJIM YCIIOBUS MPOTEKAHUS ATUX SIBJICHUH: B3aMO/ICHCTBUE
MarfmTOB, YIEKTPOMArHUTHAS WHAYKIHUS, TeHCTBHE MAarHUTHOTO TIOJIA HA TIPOBOJHUK C TOKOM M Ha IBIXKYIIYIOCS 3apsSHKCHHYIO YaCTHILY, IEHCTBHE ANEKTPUIECKOTO IO Ha
3apsKEHHYIO YaCTHILY, 3JIEKTPOMarHuTHBIE BOJIHBI, MIPSMOJIMHENHOE pacipOCTpaHeHHE CBETA, OTPaKEHUE U MIPEeIOMIIEHHE CBETa, TUCTIEPCHS CBETA.

OIMCHIBATh U3yUYCHHBIC CBOMCTBA TEI U AJIEKTPOMATHUTHBIC SBJICHHS, MCHOJB3Ysl (PU3MUYECKHE BEIUYMHBI:, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4acToTa
CBETa; TP ONMCAaHUH BEPHO TPAKTOBATH (PM3NIECKHIA CMBICI UCTIONH3yEeMbIX BEJIMYNH, UX 0003HAYCHUS M SAMHHIIBI H3MEPEHUS; HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYMHY C APYTHMHU BEITUUNHAMU.

AHAIIM3UPOBATh CBOWCTBA TEI, SJIEKTPOMATHUTHBIE SBICHUS W TIPOIECCHI, WCIIONB3Yys (PU3MYECKHe 3aKOHBI: 3aKOH MPSMOJIMHEHHOTO pPACIPOCTPAHEHUS CBETa, 3aKOH
OTpaKEHUS CBETA, 3aKOH MPEIOMIICHHUS CBETA; IIPH STOM Pa3INYaTh CIOBECHYIO (DOPMYINPOBKY 3aKOHA M €0 MaTeMaTUIeCKOe BhIPAKECHUE.

MPUBOJIUTH MTPUMEPHI MPAKTUIECKOTO UCTIONIL30BaHUS (PU3MUECKUX 3HAHUHN O 3JIEKTPOMATrHUTHBIX SIBICHHSX

pemate 3a7adu, UCMONbB3Ys (PU3NYeCKHe 3aKOHBI ( 3aKOH MPSIMOJMHEHHOTO PACIIPOCTPAHEHUS CBETa, 3aKOH OTPaKEHHS CBETAa, 3aKOH NpEIOMJIEHHUS CBeTa) U (OPMYIIBI,
CBsI3bIBAIONINE (PU3MUYECKHE BEIMUMHBI (CKOPOCTH AIIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA,): Ha OCHOBE aHAM3a YCIOBHS 3a/laydl 3alKChIBATH KpaTKOe
YCIIOBHE, BBIACTATh (pU3MYEeCKHe BEJIWYHMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PElIeHHs, IPOBOJNTh PACUETHl U OLIEHUBATH PEATBHOCThH MOIYUYEHHOTO 3HAYCHUS
(hM3UYECKOIl BETHIUHBI.

YUEHUK ROJIYYUm 603MONCHOCHb HAYYUMbCA

WCIIONb30BaTh 3HAHUS 00 JIIEKTPOMATHHUTHBIX SIBJICHHUAX B TOBCEIHEBHOW JKU3HU I OOecliedeHrss Oe30IMacHOCTH MPH OOpaIleHWH ¢ MpHOOpaMH W TEXHUYECKHUMH
YCTPOMCTBAaMH, ISl COXPAHEHHUS 3A0POBbS U COOIIOAEHHS HOPM JKOJIOTHUYECKOTO MOBEAEHHUS B OKPYXAIOIIeH cpeie; MPUBOAUTH MPUMEPHI BIUSHUSA 3JIEKTPOMArHUTHBIX
V3ITy4YeHHUH Ha JKUBBIE OPTaHU3MBL;

pasnuyaTh IpaHULbl TPUMEHUMOCTH (U3MYECKHX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OTPAHMYEHHOCTH HCIIOJIB30BAHUS YaCTHBIX
3aKOHOB

WCTIONB30BaTh NPUEMbI MOCTPOEHUs (U3MUECKUX MOJIENICH, MOUCKa M (OPMYJTHUPOBKH JOKA3aTENBCTB BBLABUHYTHIX THIIOTE3 M TEOPETUYECKUX BBIBOJAOB HAa OCHOBE
OMITUPHYECKH YCTAaHOBJICHHBIX (DAKTOB;

HAXOJUTh aJIEKBATHYIO TPEIJIOKCHHOW 3a/ade (PU3UUECKYI0 MOJelb, pa3pelarh npobieMy Kak Ha OCHOBE WMEIONIMXCS 3HAHWH 00 3JEKTPOMArHWUTHBIX SIBICHHSX C



HCIIOJIB30BaAHMEM MAaTEMATUYCCKOTI'O aIrnapara, Tak U Ipu oMo METOJ0B OLICHKU.

KBanToBBI€E IBJIEHUS

YUEeHUK Hayuumcs

pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE UMCIOIIMXCS 3HAHUI OCHOBHBIC CBOWCTBA WJIM YCIOBUS MTPOTCKAHUS 3TUX SBJICHUI: €CTECTBCHHAS U
WCKYCCTBEHHAsI PaJIMOAKTHBHOCTD, O-, B- ¥ Y-U3TyUYCHMsI, BOSHUKHOBCHHE JTMHEWYATOTO CIICKTPA U3IYUYCHUS aTOMa;

OTIHCHIBATh N3YYCHHBIE KBAHTOBBIC SIBJICHHS, UCTIONB3YsI (PH3MUECKre BEMMINHBI: MACCOBOE YHCIIO, 3apsI0BOE YHCIIO, IEPHOT TIOTypactaja, SHEpTus (JOTOHOB; TP OTIMCAHUHT
MPABHIIFHO TPAKTOBATH (PU3NIECKHI CMBICI HCIIONB3YEMBIX BEIMYHH, UX 0003HAUEHUS U SIMHHIIBI H3MEPEH; HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE NaHHYIO (PH3HMUECKYIO
BEJIMYMHY C JIPYTUMH BEITUYMHAMU, BBIYUCIISATH 3HAUCHUE (PU3NUCCKON BETUYUHBL,

aHAJIM3UPOBATh KBAHTOBBIC SIBJICHHSA, WCHONB3yd (pr3muecKkne 3aKOHBI M TOCTYNIATHI: 3aKOH COXPAHEHHS DHEPIHH, 3aKOH COXPAHEHHsS DJIEKTPUYECKOTO 3apsaa, 3aKOH

COXpPaHEHUSI MacCOBOI0 YHCIa, 3aKOHOMEPHOCTH M3JIy4EHHs U IOIJIOLIEHUS CBETa aTOMOM, IIPH 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE
BBIpa)KEHHE;

pas3nu4aTh OCHOBHBIE IPU3HAKY IUIAHETAPHOM MOJENTH aTOMA, HyKJIIOHHOW MOZAETIH aTOMHOTO SIIpa;

MPUBOIUTH IPUMEPHI MIPOSBICHHUS B TIPUPOJIE M MPAKTHUECKOTO MCIIOIB30BaHUS PAIMOAKTUBHOCTH, SIACPHBIX U TEPMOSACPHBIX PEAKIUiA, CTIEKTPaIbHOTO aHATN3A.

YUEHUK ROJIYHUN 603MONCHOCHb HAYUUMbCA

WCIIONB30BaTh NOJTY4YECHHbIE 3HAHUS B MOBCEIHEBHOM XHU3HM NMPH OOPALIEHUH ¢ MPHOOpPaMH M TEXHHUYECKHMHU YCTPOUCTBAMHU (CUETYMK MOHU3UPYIOLINX YaCTHUL, JO3UMETP),
JUISL COXpPAHEHUS 37I0POBbsI U COOIIOIEHUS] HOPM 3KOJIOTHYECKOT0 MOBEICHHUS B OKpYXKarolliel cpee;

COOTHOCHTB SHEPIUIO CBSI3U aTOMHBIX A1ep ¢ Ae(eKToM Macchl;

MPUBOIUTH MIPUMEPHI BIUSHUS PaIHO0aKTUBHBIX U3TYUYEHHUH Ha KUBBIE OPTaHU3MBL; TOHUMATh MPUHLIUI JEHCTBUS JO3UMETPA H Pa3INUaTh yCIOBHUS €r0 UCTIONb30BaHUS;
MOHUMATh SKOJIOTHYECKUE MPOOJIEMbl, BOSHHUKAIOUIME MPU KCIONIB30BAHMHM ATOMHBIX JJIEKTPOCTaHIWH, W IyTH PEIICHHS STHX MpoOJeM, MEpCHEKTHBBI HCIOJB30BaHHS
YIPaBJIIEMOT0 TEPMOSIAEPHOTO CHHTE3A.

Crpoenue u 3Bosronus Beesiennoit
YUEHUK Hayuumcs
yKa3bIBaTh Ha3BaHMsI I1aHeT COJIHEYHON CHCTEMBI; Pa3jinyaTh OCHOBHBIC IIPU3HAKK CYTOYHOI'O BpAIllCHHS 3BE3AHOI0 Heba, nBrxkeHus JIynsl, CoJIHIIA U IIaHET
OTHOCHTEILHO 3BE3T;
MOHUMATD PA3ITHYUS MEXK/Y TeITHOICHTPUIESCKOW U TeOIEHTPUYECKON CHCTEeMaMK MHUPA;
VUCHUK ROJIYUUM 603MONCHOCHb HAYYUMbCS
yKa3bIBaTh OOIIME CBOWCTBA U OTJIMYHS TUIAHET 36MHOU TPYIIIbI U TUIAHET-TUTAHTOB; MajbIX TeJl COJHEUHOW CHCTEMBI M OOJIBIINX IJIAHET; IMOJIb30BAThCS KapTOM 3BE3THOIO
HeOa Ipy HaOIIIOIEHUIX 3BE€3IHOTO HeOa;
pa3aruaTh OCHOBHBIC XapaKTePUCTUKH 3Be3]] (pa3Mep, LIBET, TeMIIepaTypa) COOTHOCHTD I[BET 3BE3/IbI C €€ TEMIICPaTyPO;
pa3nuyaTh TUIIOTE3BI O IPOUCXOXKAeHHH COTHEUHON CHCTEMBI.

JIMYHOCTHBIE pe3yabTaTbl OCBOCHUA OCHOBHOM O6pa30BaTeHLHOﬁ nmporpaMmMbl OCHOBHOTO O6IJ.IGI"O 06pa30BaHI/IHZ

e Pa3BuTHE M0O3HABATEIbLHBIX HHTCPECOB, UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH: 00BICHEHUE (I)I/ISI/I‘-IGCKI/IX HBHCHHﬁ, 3HaAKOMCTBO C pa6OTaMI/I
(bI/ISI/IKOB KJIaCCHKOB, 06cy)KI[eHI/Ie JOCTHKEHUH (I)I/I3I/IKI/I KaK HayKH, BBIIIOJTHCHUC UCCIICAOBATCIILCKUX U KOHCTPYKTOPCKUX 33.IlaHI/II71;



e  ®dopMupoBaHue yOKAEHHOCTH B HEOOXOAUMOCTH MTO3HAHUS IPUPOJIBI, PA3BUTHUSI HAYKH U TEXHOJIOTHIA JUTS TATBHEUIIIETO Pa3BUTHSI YEIOBEYECKOTO
o0IIecTBa: 3HAKOMCTBO CO CTAHOBJICHHUEM U pa3BUTHEM (DU3MKHU KaK HAyKH, 00CYKICHHE BKIIaJa OTEYECTBEHHBIX U 3apYOCIKHBIX YUEHBIX B OCBOCHHE
KOCMOCa, Pa3BUTHE TEICBUICHUS, PAJUOCBSI3H, SICPHON YHEPTETUKH H JIP.

e Pa3BuTHe caMOCTOATEIBHOCTH B IPUOOPETEHNH 1 COBEPIICHCTBOBAHUH HOBBIX 3HAHUM U YMEHHIA: SKCIIPUMEHTAIBHOE HUCCIIEI0BaHHE 00BHEKTOB
(U3HKH, ONBITHOE MOATBEPKICHNE PU3HUECKUX 3aKOHOB, O0BSICHEHUE HAOIO1aeMbIX (PH3UYECKUX SBJICHUI Ha OCHOBE (PM3HUYECKUX 3aKOHOB;

e [leHHOCTHOE OTHOIICHUE K (PH3HKE U pe3ylibTaTaM 00yUYeHHsI, BOCIIUTAHHE YBAKCHHS K TBOPIIAM HAYKH U TEXHUKHU: OOCY)KJCHHE BKJIa/1a YIEHBIX B
pa3BUTHE MEXaHUKH, TEPMOJIUHAMHIKH, MOJICKYJISIPHON (PU3HUKH, JIIEKTPOAMHAMUKHI, KBAHTOBOM, aTOMHOM U SIEPHON (DU3UKH;

e @DopMHpPOBaHUE MOTHBALIUU 00Pa30BATEIBHOM IEATEIFHOCTH U OLIEHKH COOCTBEHHBIX BO3ZMOXKHOCTEH M JIMYHOCTHBIX HHTEPECOB IPHU BHIOOPE ChEpHI
Oyayiei nmpodeccHoHANBHOM NesTETbHOCTH: BBIIIOJIHEHUE TBOPYCCKHUX 3a/IaHUH, IPOCKTOB, 00CYKICHHE OCHOBOIIOIATAOIINX JOCTHKEHHH
KJIACCUYECKOH M COBPEMEHHOM (PU3HKH.

MeTtanpeaMeTHble pe3yJibTAThI OCBOCHHS OCHOBHOW 00pa30BaTEIILHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs:
®opmupoBaHue ciaenyomux Y Y 1
PeryasituBnbie YV /I:
1. YMeHue caMOCTOSTEIbHO ONPEACITATH IeTH 00yUYeHHs], CTaBUTh U (POPMYyITHPOBATH HOBBIE 32/1a41 B yueOe U MO3HABATEIbHON ACATEIFHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECH
CBOCH MO3HaBATENbHON AesTeNbHOCTH. OOyJaromuiicss CMOXKET:
- AHAJTM3UPOBATH CYIIECTBYIOIINE U IUTAHUPOBATh Oyyiine o0pa3oBaTeIbHbIC PE3YJIbTaThI;
- HAeHTH(PHUIUPOBATH COOCTBEHHBIE MMPOOIEMBI U OTIPENEIATh TIIABHYIO IPOOIeMy;
- BBIJIBUTATh BEPCHHU PEIICHUSI TPOOIEMBbI, (POPMYJINPOBATH THIIOTE3bI, TPEABOCXUILIATh KOHEYHBIH PE3yNbTAaT;
- CTaBUTh LIEJb JESTEIbHOCTH HA OCHOBE ONPEACICHHON NPOOJIEMBI U CYLIECTBYIOIINX BO3MOXKHOCTEH;
-(popmynHpoBaThs yueOHbIEC 3aJaU KaK [Iard JOCTIKEHHUS OCTaBICHHOM Le/N eI TeIbHOCTH;
-000CHOBBIBATH 1IEJIEBbIE OPUEHTHPHI U IPHOPUTETHI CCHUIKAMHU Ha IICHHOCTH, YKa3bIBas 1 000CHOBBIBAS JIOTHYECKYIO [TOCIIEIOBATENILHOCTD LIaroB.
2. YMeHue caMOCTOSTENBHO IJIAHUPOBATh MYTH JOCTIKEHHS 1IeIIei, B TOM YHclie albTepHATHBHBIEC, OCO3HAHHO BHIOMPATh HanOosee 3h(hekTuBHBIE CIIOCOOBI pEHICHHS
y4eOHBIX M NTO3HABATENbHBIX 331a4. OOyJaromuics CMOXKET:
-OTIpe/IeISITh HEOOXO0JMMbIe JIeCTBHE(S1) B COOTBETCTBUU € yueOHOMW 1 MMO3HABATENFHOHN 3a/1a4ei U COCTABIISATH aITOPUTM MX BBITIOTHEHUS,
-000CHOBBIBATh U OCYLIECTBIATH BHIOOP Hanbosee 3pPeKTHBHBIX clIOCO00B pelIeHNs yueOHbIX M TO3HABATEIbHBIX 337134,
-ONpeACITh/HaX0IUTh, B TOM YHCJIE U3 IPEATI0KEH-HbIX BAPUAHTOB, YCIOBUS JUIA BHIIIOJHEHUS Y4eOHOH 1 IO3HABATEIbHOH 3a1a4u;
-BBICTPaMBaTh )KU3HEHHBIE TIaHBI HA KPaTKOCPOUYHOE Oyay1iee;
-BBIOMPATH U3 MPEJJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIEHO UCKATh CPEACTBA/PECYPCHI JUIsl PEIICHUS 3aJa9i/TI0CTHIKEHUS LIEIIH;
-COCTaBJIATH TJIaH PEIICHHUs POOIIEMbI (BBITIOIHEHHS IPOCKTA, TPOBE/ICHUS HCCIICIOBAHHUS);
-OMpeAeIATh NOTEeHIMAIbHBIC 3aTPYAHEHUS [IPU PELICHNH y4yeOHO! 1 [M03HAaBaTeIbHON 3a/1a4M U HAXOAUTh CPEICTBA JJISl UX YCTPAHEHHUS;
-OTHCHIBATH CBOH OMBIT, 0pOPMIISIS €T0 IS TIepelavu IPYTHUM JIFOJISIM B BUJIE TEXHOJIOTHH PELICHHUS TPAKTHYECKHUX 33124 ONPECTICHHOTO Kilacca;
-IJJAHAPOBATh U KOPPEKTHUPOBATH CBOIO HHAMBHUIYAIEHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
3. YMeHHe COOTHOCUTh CBOM ACUCTBHSI C TNIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBISITh KOHTPOJIb CBOCH ESTETLHOCTH B MPOLIECCE TOCTHXKEHUS pe3yIbTaTa, ONpeaesiTh
CTOCOOBI IeHiCTBUH B paMKax MPEUI0KEHHBIX YCIOBUHA U TPeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C M3MEHSIOMICHCS CUTYalHEeH.
OOy4JaroIIUHACs CMOXKET:
-ONpE/EIATh COBMECTHO C IEJaroroM 1 CBEPCTHUKAMHU KPUTEPHH TUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU OLIEHKH CBOEH Y4eOHOH NesITebHOCTH;
-CUCTEMAaTH3UPOBATh KPUTEPHH TUIAHUPYEMBIX PE3YJIbTATOB M OLIEHKU CBOEH JESITENbHOCTH;
-0TOMpAaTh UHCTPYMEHTHI JUIsI OLIEHUBAHUS CBOCH JEATEIIbHOCTH, OCYIIECTBIISITh CAMOKOHTPOIb CBOCH JEATEILHOCTH B PaMKaX MPEJIOKEHHBIX YCIIOBHI M TPEOOBAHMIA;
-OIICHUBATh CBOIO JIESITEIIBHOCTh, ApT'yMEHTHUPYS IPHUYNHBI IOCTHKEHHS WIIM OTCYTCTBUS INIAHUPYEMOTO Pe3yJiIbTaTa;



-HaXOJHTh JIOCTATOYHBIE CPECTBA IS BHIMOJHEHUS YIEOHBIX NEHCTBUI B U3MEHSIOIICHCS CUTYalluH W/WIH TIPH OTCYTCTBHH IUIAHUPYEMOT'O Pe3yJIbTara;

-paboTas Mo cBoeMy IJIaHy, BHOCUTH KOPPEKTHBBI B TEKYILIYIO IEATEILHOCTh HAa OCHOBE aHAIN3a M3MEHEHUH CUTYAIINH JJIs TIOJTyYeHHS 3alUTaHUPOBAHHBIX XapaKTEPHCTUK
MPOAYKTa/ pe3ynbTaTa;

-yCTaHaBJINBATh CBA3b MEKIY ITOJIyYCHHBIMH XapaKTEPUCTHUKAMH IPOIYKTA M XapaKTEPUCTUKAMHU IIPOIIecca JESITEIbHOCTH U 10 3aBEPIICHUH JesITeIbHOCTH NpeiaraTh
N3MEHEHUE XapaKTePUCTUK IpoLecca AJIs MOJIyUeHHS YIyqLIeHHBIX XapaKTepUCTUK IPOIYKTa;

-CBEpSITh CBOU JICHCTBHUS C LEINBIO U, TP HEOOXOAUMOCTH, UCTIPABIISTH OIIUOKH CAMOCTOSITEIBHO.

4. YMeHme OIleHNBATh IPABUILHOCTH BBHIITOJHEHHS YIeOHOW 3a71a91, COOCTBEHHBIE BO3MOYKHOCTH €€ penreHus. O0yJarommiics CMOXKET:

-OMpEAEISITh KPUTEPUH NIPABUIBHOCTU (KOPPEKTHOCTH) BHINIOJIHEHUS Y4eOHOH 3a1a4y;

-aHAJIN3UPOBATh U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS I BHITIOTHEHUS Y4eOHOH 3a1a4u;

-CBOOOIHO MOJIH30BATHCS BEIPAOOTaHHBIMU KPUTEPHAMH OLICHKH U CaMOOLIEHKH, UCXO/IS M3 LI U UMEIOIINXCSl CPEICTB, pa3iinyasi pe3yabTaT U COCOObI ICHCTBUN;
-OLICHUBATh [IPOAYKT CBOCH AEATEILHOCTH MO 3aAaHHBIMK/ WIM CAMOCTOSITEIBHO ONPEIEIEHHBIM KPUTEPUSM B COOTBETCTBUM C LIE€JIb JESTEIbHOCTH;

-000CHOBBIBATH JOCTHKUMOCTD 1IEJIM BHIOPAHHBIM CIIOCOOOMHA OCHOBE OLIEHKH CBOMX BHYTPEHHUX PECYPCOB M JOCTYIHBIX BHEITHHX PECYPCOB;

-pukcupoBaTh U aHANU3UPOBATH AMHAMHUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3YJILTATOB.

5. Bnagenne ocHOBaMH CaMOKOHTPOJISI, CAMOOLIEHKH, IIPUHSTHS PEIIEHUH U OCYILIIECTBICHUS] OCO3HAHHOTO BbIOOpa B yueOHOMW M IT03HABATENBHON e TEIbHOCTH.
OOy4JaroIuiCs CMOXKET:

-Ha0JI0JaTh ¥ aHATM3UPOBATH COOCTBEHHYIO YUEOHYIO U TIO3HABATEIBHYIO JIESTEIBHOCTD U JESITENBHOCTD IPYTUX 00yYaroIuXcs B IPOIecce B3aMOIPOBEPKH;
-COOTHOCUTH PCAJIbHBIC U TNIAHUPYCEMBIC PC3YJIbTAThI HHHHBHI{yaHBHOﬁ O6pa3OBaTCHLHOI>'I JACATCIBHOCTHU U N€J1aTh BBIBObI,

-IPUHUMATD PELICHUE B yUeOHOW CUTYallul U HECTH 32 HETO OTBETCTBEHHOCTD;

-CaMOCTOATCIIbHO OIMPEACIIATE IMPUYMNHBI CBOCTO YCII€Xa UJIUW HCYCIICXAa U HAXOJUTh CHOCO6I)I BbIXOJla U3 CUTyallUH HECYCIIEXaA,

-PETPOCIIEKTHBHO OTPENENsATh, KAKHE ICHCTBUS 10 pElICHHI0 yueOHOM 3a1a4y WK MTapaMeTphl ATUX JCHCTBUIA MPUBEIN K TOTYUYSHHIO UMEIOIIET0Cs MTPOAYKTa yueOHOoH
JESITEeNbHOCTH;

-IEMOHCTPHUPOBATH MTPUEMBI PETYISIIIUA TICUXO(PU3UOIOTHIECKUX/IMOITMOHATBHBIX COCTOSHHM T JOCTHKEHUS 3P deKTa ycrokoeHus, dhdexkraBoccTanoBieHus, dpdexra
AKTHBU3allUH.

o3naBaTeabubie YY /I

6. YMeHHe onpenensiTh MOHATHs, CO31aBaTh O00OIIEHNS, yCTaHABIUBATh aHAJIOTHH, KJIIACCU(UIIUPOBATE, CAMOCTOSATENILHO BBIOMPATh OCHOBAHUS U KPUTEPUH IS
KJIACCU(PUKAIIH, YCTAHABIMBATh

MPUYIMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHE, YMO3aKIIIOUeHHE U JIENIaTh BEIBOBI. OOYHYaIOMIMNCS CMOXKET:

-11010MpaTh CJIOBA, CONOAYMHEHHBIE KIIFOUEBOMY CIIOBY, ONIPENEIIAIOLINE €ro MPU3HAKU U CBOWCTBA;

-BBICTPAMBATh JIOTHUECKYIO IIETIOYKY, COCTOSIIYIO M3 KIFOYEBOTO CJI0BA M COMOJYMHEHHBIX €MY CJIOB;

-BBIICIATH OGHIPIﬁ IMPpU3HAaK IBYX HUJIU HECKOJIBKHUX MPEAMETOB UJIU SIBJICHUHN 1 O6T)SICHHTB nX CXoaCTBO,

-00BeIMHSATH IPEAMETHI U SBJICHUS B TPYIIIHI IO ONIPEIeNICHHBIM MIPU3HAKAM, CPAaBHUBATH, KIIACCU(PUIUPOBATH 1 00001IaTh (PaKTHI U SIBICHHUS;

-BBIICJIATH SIBJICHUE U3 OOILETo psijia IpyTrux sSBJICHUIl;

-OIpeCaCIIATh O6CTOHTeHBCTBa, KOTOPBIC NPEAUICCTBOBAIM BOSBHUKHOBCHHUIO CBA3U MCKAY ABJICHUAMU, U3 OTUX O6CTO$ITGJ'IBCTB BBIACIIATE ONIPEACIAIONIUE, CHOCO6HLI€ 6LITB
MPUYMHON JAHHOTO SIBJICHUS, BBISBIISITH IPUUMHBI U CIICACTBUS SIBICHUM;

-CTPOHTH PACCYKJIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHUSM M OT YaCTHBIX SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

-CTPOUTH PACCYXKJACHUEC HAa OCHOBE CPABHCHUA IPECIMETOB U SIB.]'ICHI/II‘;I, BBIACIIAA IIPU 9TOM O6IlII/Ie TIpU3HAKHU,

-HM3JIaraTh MMOJYYCHHYI0 HHPOPMAIUIO, MHTEPIIPETUPYSI €€ B KOHTEKCTE peliacMoi 3a/1a4uu;

-CaMOCTOSITENIFHO YKa3bIBaTh Ha HH(POPMALIUIO, HYKAAIOIIYIOCs B IPOBEPKE, MIpeJlaraTh U HPUMEHATh CII0c00 IPOBEPKHU JOCTOBEPHOCTH HH(OPMAaLINY;
-BepOaIM30BaTh YMOIMOHATILHOE BIIEYATIICHUE, OKa3aHHOE HAa HETO UCTOYHUKOM;

-00BSICHATH SABJICHUS, IPOLECCHI, CBA3HU U OTHOIICHUA, BBIABIISIEMBIC B XO/JIC MO3HaBaTEILHON U HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,

-BBISIBJISATH M HA3BbIBATh IPUYMHBI COOBITHSL, SIBJICHUS, B TOM YHUCIIE BOZMOXKHBIE / HanOoJiee BEPOsITHBIE IPUUNHBI, BO3MOKHBIE



HOCJIEICTBUS 3aJaHHON IPUUYUHBI, CAMOCTOSTEIBHO OCYILECTBIIS IPUUMHHO-CIIEICTBEHHBIN aHAIN3;

-JIeNIaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAIN3a PAa3HBIX TOYEK 3PEHHs, TOATBEPKAAThH BEIBOJ COOCTBEHHOM apryMEeHTallMe! MM CAaMOCTOSITENFHO TTOTy4YEeHHBIMH JaHHBIMHU.
7. YMeHue co3naBarh, IPUMEHSTh U IPEOOpa30BHIBATh 3HAKU M CUMBOJIBI, MOZEIH U CXEMBI [T PELICHHUs YUeOHbIX U MO3HABaTEeNbHBIX 3a4a4. OOyyaromuics CMOXKET:
-0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET W/WIIHU SIBIICHUE;

-OMPEAEIISTh JIOTHYECKUE CBSA3M MEXKAY NPeIMETaMH W/WIIH SIBICHUSIMH, 0003Ha4aTh JaHHBIE JIOTHYECKUE CBS3U C IIOMOILBIO 3HAKOB B CXEME;

-c03/1aBaTh a0CTPAKTHBINA WU peaibHbII 00pa3 mpeaMeTa U/Wiln SBICHUS,

-CTPOUTH MOJIENIb/CXeMy Ha OCHOBE YCJIOBHH 3aJ]aud W/MIIK CTIoco0a ee pereHus;

-c03/1aBaTh BepOabHbIe, BELIECTBEHHbIE U MH()OPMALIMOHHBIE MOJETH C BBIAEICHUEM CYLIECTBEHHbBIX XapaKTEPUCTUK 00BEKTa AJIs ONpenesIeH s crioco0a peleHus 3aauy B
COOTBETCTBHU C CUTYyalleH;

-peoOpa30BHIBATH MOZEIH C IIEJIbIO BBISBICHHS OOIIMX 3aKOHOB, ONPEACIISIIONINX JaHHYIO MPEIMETHYIO 001aCTh;

-TIEPEBOIUTH CIIOKHYIO TI0 COCTaBY MH(pOpMAIIHIO 13 rpaduaeckoro wiu (GopMaIr30BaHHOTO (CHMBOJIEHOTO) MIPECTABIEHUS B TEKCTOBOE, 1 HA00OPOT;

-CTPOUTH CXEMY, aJITOPUTM JACHCTBHS, HCIIPABIIATH WM BOCCTaHABIMBATH HEM3BECTHBIN paHee allTOPUTM Ha OCHOBE UMEIOIIETrocs 3HaHU 00 00beKTe, K KOTOPOMY
MIPUMEHSETCS aJITOPUTM;

-CTPOUTH J0KA3aTeIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

-aHAJIN3UPOBATh/PeIICKCUPOBATEH OMBIT Pa3padOTKH U peain3aliy y4eOHOro MPOEKTa, UCCIEIOBAHNS Ha OCHOBE IPEATIOKEHHON MPOOJIEMHOM CUTYalUHY, IOCTABICHHON LIEIH
W/WIN 3a1aHHBIX KPUTEPUEB OLICHKH NPOIyKTa/pe3ybTara.

8. CmpicnoBoe uTenue. OOyUaromuicst CMOXKET:

-HaXOJIUTh B TEKCTE TpeOyeMyro HH(OPMAITHIO (B COOTBETCTBUH C IEISIMHA CBOCH JESITETFHOCTH);

~OpUCHTHUPOBATLCA B COACP)KAHUU TCKCTA, IOHUMATh HCHOCTHLII;'I CMBICJI TEKCTA, CTPYKTYPHUPOBATH TECKCT,

-yCTaHaBJIMBaTh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHI, SBJICHHMIA, TIPOIICCCOR;

-pe3IOMHUPOBATH ITIABHYIO UACIO0 TEKCTA;

-KpUTHYECKH OLICHUBATDH COACP)KaHUE U POPMY TEKCTa.

9. ®opMUpOBaHUE U PA3BUTHE DKOJIOTHUYECKOTO MBIIIUICHHS,

YMEHHUE IPUMEHSTD €r0 B I03HABATENbHON, KOMMYHHKAaTUBHOMN, COLIMAIILHON MPaKTHKE U MPodecCHOHaIbHOM opueHTauy. O0yJaronicss CMOXKET:

-OMpeEIsTh CBOE OTHOIIEHHUE K IPUPOIHON Cpere;

-aHAJIN3UPOBATDH BIMSHUE SKOJIOTHUECKUX (PAaKTOPOB HA cpelly OOUTAHUS KUBBIX OPTaHU3MOB;

-IIPOBOJIUTH IPUYUHHBIN U BEPOSITHOCTHBIN aHAIU3 SKOJOTUUYECKUX CUTYaLUN;

-IPOrHO3UPOBATH U3MEHEHHSI CUTYalluH NIPH CMEHE ACHCTBHA OJHOTO (aKTopa Ha AeHCTBHE APYroro (akropa;

-pacrpoCTpaHsTh 3KOJIOTHIECKHE 3HAHUS W yYaCTBOBAThH B MPAKTHUYECKHX JIENIaX MO 3aIIUTE OKPYKaroIeH cpe/ibl;

-BBIpa)KaTh CBOE OTHOILIECHHE K TIPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIENTH, TPOCKTHBIE Pa0OTHI.

10. PazBuTHE MOTHBALMU K OBJIAJCHUIO KyJIbTYPOH aKTUBHOT'O UCIIOIBb30BAHHS CIOBAPEH U IPYTUX MOUCKOBBIX cucTeM. OOyyaromuicst CMOXET:

-OTpeeIITh HEOOXOJUMBbIE KIIOUEBbIE TIOMCKOBBIE CJIOBA U 3aIIPOCHI;

-OCyHICCTBJIATH B3aHMOﬂeﬁCTBHe C JJICKTPOHHBIMHU IMOMCKOBBIMH CUCTEMAaMHU, CIIOBAPAMMU,

-(popMupoOBaTH MHOXKECTBEHHYIO BEIOOPKY M3 TIOUCKOBBIX HCTOYHHUKOB JUIsl OOBEKTUBU3ALMN PE3YJIBTATOB ITOUCKA;

-COOTHOCHTD HOJTy4€HHbIE PEe3YIbTaThl IIOMCKA CO CBOEH e TEIHbHOCTHIO.

KommyHnukaTtuBHbie YY /]

11. YmMmenue OpraHu3oBbLIBATH yqe6Hoe COTPYAHHUYECTBO U COBMECTHYIO ACATCIIBHOCTD C YUYUTCIIEM U CBEPCTHUKAMU pa60TaTB WHAVNBUAYAJIBHO WU B I'PYIIIC: HAXOIUTH 0611166
peleHne 1 pa3pelaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMS MO3ULMNA U yueTa HHTEPECOB; POpPMYyIHpPOBATh, apryMEHTHPOBATh U OTCTaUBaTh CBOe MHeHHE. OOydaromumics
CMOXET:

-OIIpCaACIIATh BO3MOXKHEBIC POJIU B COBMECTHOM JACATCIBHOCTH,

-UrpaTh ONPEAEICHHYIO POJIb B COBMECTHOH ESTEIBHOCTH;



-IPUHUMATh IIO3UIUI0 cOOeceIHNKa, TOHUMAs O3ULUIO IPYToro, pa3iuyarh B €ro pedu: MHEHUE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (ApIyMEHThI), (DaKThl; THIIOTE3bl, AKCHOMBI,
TEOpuH;
-OTIpEe/ICISITh CBOU IEHCTBUS M ACHCTBHSI ApTHEPa, KOTOPbIe CIIOCOOCTBOBAIIM WM MPEMSITCTBOBAIN MPOIYKTUBHONH KOMMYHUKAIIH;
-CTPOUTH IO3UTHBHBIE OTHOLICHHUS B IpoLiecce yIeOHOM U II03HABATEIbHOM NEsITENbHOCTH;
-KOPPEKTHO U apIyMEHTUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHsI, B IUCKYCCHUH YMETh BBIIBUI'aTh KOHTPAPIYMEHTHI, Iepe(pa3upoBaTh CBOIO MBICIIb;
-KpUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM MPH3HABATH OIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TAKOBO) U KOPPEKTHUPOBATH €T0;
-IIpelyIaraTh aabTEPHATUBHOE PEIICHUE B KOH(GINKTHON CUTYaIUH;
-BBIIEJIATh OOIYIO0 TOUKY 3PEHUS B JUCKYCCHU;
-IOTOBAaPHUBATHLCSI O MIPABUJIAX U BOMIPOCAxX sl 00CYKIEHHS B COOTBETCTBHU C MOCTABICHHOH Mepe IpyMIon 3aaadei;
-OpraHu30BBIBATh yueOHOE B3aUMOJCHCTBHIE B TPpYyIIE (ONpEAesTh O0IIUE e, PAacTIPeAelsiTh POJIH, JOTOBAPUBATECS JPYT C APYTOM U T. 11.);
-yCTpaHATH B paMKax JUaJiora pa3pblBbl B KOMMYHHKaLUH, 00yCIOBICHHbIE HETIOHUMAHNEM/HETIPUATHEM CO CTOPOHBI coOeceHUKA 3a1a4H, (POPMbI UM COACPIKaHUs JHAJIora.
12. YMeHne 0CO3HaHHO MCIOJIb30BaTh PEUEBBIE CPENICTBA B COOTBETCTBHU C 3aJjaueii KOMMYHHMKALIUH [T BBIPDAYKEHHSI CBOUX UYBCTB, MBICIICH M IOTpEOHOCTEH s
TUTAHUPOBAHUS M PETYIISILIUN CBOCH JESTENFHOCTH; BIaJICHUE YCTHOW U MUCBMEHHON PEYbl0, MOHOJIOIMYECKOH KOHTEKCTHOHN peublo. OO0yJatonuiicss CMOXKET:
-OMpeAeIsATh 3a1a4y KOMMYHHUKAIIMK U B COOTBETCTBHUHU C HEll OTOMpaTh peueBble CPENCTBA;
-0TOMpaTh U UCIIOJIB30BATh PEUEBbIE CPEACTBA B IIPOLIECCE KOMMYHHKALUHU C APYTHMU JIFOJbMH (IMAJIOT B Iape, B MAJIOH IPyIIE U T. 11.);
-TIPEJICTABIATh B YCTHOH MM MICbMEHHOM (hopMe pa3BepHYTHIH MJIaH COOCTBEHHOH JEsITEIbHOCTH;
-cOOJIF0IaTh HOPMBI IyOJIMYHOHN peuu, peryiaMeHT B MOHOJIOTE M IMCKYCCHU B COOTBETCTBHH C KOMMYHUKATHBHOW 3a/1a4eii;
-BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)KICHHE) U 3alpalliiBaTh MHEHUE NTapTHEPA B PaMKax IUaJIora;
-IPUHUAMATD PELICHUE B XO/Ie AUAIOTa M COTJIACOBBIBATE €TO C COOECETHIUKOM;
-C03/1aBaTh MMCbMEHHBIE KIMIITUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C UCTIONIL30BAHUEM HEOOXOIUMBIX PEUEBBIX CPENICTB;
-HCIOJIb30BaTh BepOanbHbIe CpeACTBa (CPeACTBa JOTMUECKOM CBSA3H) VIS BBIICICHHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;
-HCIOJIb30BaTh HEBEPOAIBHBIE CPEACTBA WIN HATJISAHBIE MaTEPUAbl, HOATOTOBICHHbBIE/0TOOPaHHBIE TIOA PYKOBOACTBOM YUHUTEIIS;
-JIeNIaTh OLICHOYHBIN BBIBOJ] O IOCTH)KEHUH IeTTH KOMMYHHKAIIMU HEMOCPECTBEHHO MOCIIE 3aBEePIICHHIsI KOMMYHUKATHBHOT'O KOHTaKTa U 0OOCHOBBIBATh €TO.
13. ®opMupoBaHHE U pa3BUTHE KOMIETEHTHOCTU B 00JaCTH MCIIOIb30BaHMUS HH(POPMALMOHHO-KOMMYHHUKAMOHHbIX TexHonoruii(ganee — UKT). OOyuarommiicss cMOXKeT:
-LIeJIeHANPaBIEHHO UCKATh U UCII0JIb30BaTh HHPOPMALIMOHHBIE PECYPCHI, HEOOXOIUMBbIE [UIsl PEIICHHUs YUeOHBIX M NPAaKTHUECKUX 3a/a4 ¢ nmomoibto cpeacts UKT;
-BBIOMPATH, CTPOUTH U UCTIONIB30BaTh aIeKBATHYIO HH()OPMAIIMOHHYIO MOJIEINb JIJISl TIepeiaud CBOMX MBICTICH CPeICTBAME €CTECTBEHHBIX U (POPMAJIbHBIX SI3BIKOB B
COOTBETCTBHH C YCIOBUSAMH KOMMYHHUKAIIH;
-BBLACIIATH MH(POPMALIMOHHBIN aCIEeKT 331a4H, ONIEPUPOBATh JaHHBIMH, UCITIOJIb30BATh MOZEIb PELLICHHUS 3a1a4H;
-HCTI0JIb30BaTh KOMIBbIOTEPHBIE TEXHOJIOTHH (BKIIIOUYasi BEIOOP
a/ICKBaTHBIX 3aJ[adye NHCTPYMEHTAIBHBIX TPOrPaMMHO-ANIAaPaTHBIX CPEACTB M CEPBUCOB) JIJIsI pellieHns] THQOPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX y4eOHBIX 337124, B TOM
qucie: BEIYUCICHNUE, HAllMCAaHUE MIICEM, COUMHEHUH, JOKIa0B, pedepaToB, CO3aHUE IPE3EHTALNHN U Ap.;
-HCIOJIb30BaTh HMH(OPMALIMIO C YUETOM 3THUECKUX U IIPABOBBIX HOPM;
-c03/1aBaTh HH(OPMAIIMOHHBIE PECYPCHI PA3HOTO TUTIA U JUIS Pa3HBIX ayAUTOPHIA, COOII0IATh HHPOPMAITMOHHYIO TUTHEHY U MTpaBuiia HHPOPMAIIMOHHOM 0e30MacHOCTH.

Coaep:xanue yueOHOro npeamera ¢gusnka 7 Kiace
1.®Pu3nka u pusnyecKue MeTOIbI H3y4eHHUsI NPUPoAsbI (4 4.)

dusnka — Hayka o mpupojae. Habmonenus n onucanue Guznyueckux siBieHnid. @uU3nyeckue SBIEHUA, BEIIECTBO, TeJI0, MaTepus. OU3HUeCKue CBOMCTBA TEll.
OCHOBHBIE METO/IbI U3YUYEHHUS, X Pa3IUUHE.



[Tonarue o ¢usmueckoil BenuuuHe. M3mepenune ¢uznuecknx BelndYMH. MexnyHapoiHas cuctema enuHull. Ilpocreiimme m3meputensHsie npubopsl. Llena
neneHust mKaisl npudopa. HaxoxxaeHre norpenHocTi u3MepeHusl.

Hayunbiii Meton no3nanus. Hayka u Texnuka. CoBpeMeHHBIE JOCTIKEHHS HAaykKdu. Ponb (U3MKKM M YYEHBIX Halleld CTpaHbl B Pa3BUTHUH TEXHUYECKOTO
nporpecca. Binusaue TeXHOIOIrMYECKHX IPOLECCOB HA OKPYKAOLLYIO Cpeny.

Jlabopamopnas paboma

1.0OnpeneneHue HEHbI AEIEHUS U3MEPUTEIBLHOIO IPUOOpA.

Tembl npoexmos:

«Puznyeckre NpudOpPHI BOKPYT HACy, «DU3nUecKre sIBICHUS B XyJ0KECTBEHHBIX IPOU3BEICHUAX Y, «HobeneBckue naypearsl B 001acT GU3NKN»

2.CTpoenue u cBoiicTBa BemecTna (6 4.)

Crpoenue BemecTBa. ONBITHL, JOKa3bIBAIOIINE aTOMAPHOE CTPOCHHUE BemecTBa. MoleKyna — Menbuaiiinas yacTuna BemecTBa. Pasmepsl Mosiekyn. TemnoBoe
JIBUKEHHE M B3auMojeiicTBUe yacTull BemecTBa. Juddysus B razax, xuAKOCTAX U TBepAbIX Tenax. CBsa3b ckopocTH AU(PQY3UH U TeMIlepaTrypbl Telna.
OU3NYECKUil CMBICT B3aUMOACUCTBHS MOJeKysl. CyIecTBOBaHWE CHJI B3aWUMHOTO TPHUTSDKEHUS W OTTAIKUBAHHUS MOJICKYJ. SIBICHWE CMauuMBaHHsS W HE
CMauMBaHUA Tel. ATperatHble cCOCTOSHHS BemecTBa. OCOOCHHOCTH TPEX arperaTHbIX COCTOsSHUM BemiecTBa. CBOMCTBA ra3oB, KMJIKOCTEH M TBEPIBIX TEIl.
OOBsICHEHHE CBOWMCTB Ta30B, )KHUIKOCTEH M TBEPABIX T HA OCHOBE MOJICKYJISIPHOTO CTPOCHHS.

3auem no Teme «llepBoHavanbHBIE CBEICHUS O CTPOCHUH BEILIECTBAY

Jlabopamopuas paboma

2. U3mepenue pa3mMepoB MallbIX Tell.

Tunwv npoexmos

«3apoxkIeHre U Pa3BUTHE HAYYHBIX B3IJISI0B O CTPOCHUU BellecTBay, «{uddysus BOkpyr Hac», «Y AMBUTEIbHBIE CBOMCTBA BOJBD)

3.Mexanunueckue siBjieHusi. Kunematuka. lunamuka. (Baumoaeiicreue tes) (23 4.)

Mexannueckoe aBuxeHue. Tpaekropus. Ilyte — ckamspHas BenuuumHa. OcHOBHBIE efauHuibl mytd B CH. PaBHOMepHOe NpsIMOIMHEMHOE JBUYKEHUE.
HepaBHoMepHoe nBuxkeHne. OTHOCUTEIBHOCTh MEXaHMYECKOTO ABMKEHHSI. CKOPOCTh PaBHOMEPHOTO U HEPABHOMEPHOI'O JBMKEHUS. BEKTOpHBIE U CKaNIIpHBIE
¢uznueckue BenuuuHbl. CKOpPOCTh — BEKTOpHAs BenuuuHa. OnpeaeneHue ckopocTu. I'padku 3aBUCHMOCTH ITYTH U MOJ1YJISI CKOPOCTH OT BPEMEHHU JIBUKEHHUSL.
Onpenenenue MyTH, IPOIIEHHOIO TEJIOM IPU PaBHOMEPHOM JBMXKEHUH, 10 (hopMyIie U ¢ momouibio rpadukoB. Haxoxaenue BpeMeHH JBUKEHUS Tel.
Wuepuus. [lposiBiaeHue sBieHNUsI HHEPLUUU B ObITY M TEXHUKE. MI3MeHEHHe CKOpOCTH Tell MpU B3auMoJeiicTBUU. Macca - ckanspHas BenuuuHa. Macca — mepa
uHepTHOCTH. MHepTHOCTH Ten. OnpeneneHne Macchl Tella B pe3ysibTaTe ero B3auMoOJIeHCTBUSA ¢ IPYTUMH TeslaMU. BhIsICHEHHE yclIoBUI paBHOBECHUS yUEOHBIX
BecoB. [TnoTHOCTD BemecTBa. MI3MeHeHre MIIOTHOCTH OJTHOTO M TOTO K€ BEIIECTBA B 3aBUCHUMOCTH OT €0 arperatHoro cocrosinus. OmnpeneneHne Macchl Tena
1o ero 00bEMyY | MJIOTHOCTH, 00BbEMa Tella 10 ero Macce U MIIOTHOCTH.

W3meHeHne ckopocTy Tea npu JAeWCTBUU Ha HEro Apyrux Tei. Cuia — NpuYrHa U3MEHEHUsI CKOPOCTH JIBUKEHUS, BEKTOpHAs ¢pu3nyeckas BeauunHa. Cuiia —
BEKTOpHas BenuuuHa. ['padudeckoe mzobpaxenue cui. Cuna - Mepa B3aumoaeicTBus Ten. JBmxenue u cuibl. Cuna TspkecTH. Hanmuume TATOTEHUS MEXay
BCEMHU TelaMU. 3aBUCHUMOCTh CHJIBI TSKECTH OT Macchl Tena. CBoOonHoe manenue ten. Cuna ymnpyroctu. [lpupoma cumbel ynpyroctu. OTNBITHBIE
MOJITBEPXK/ICHUS CYIIECTBOBAaHUS CHIIBI ynpyrocTu. 3akoH ['yka. Bec tena. Bec Tena. Bec tena — BekropHas ¢usndeckas BennuuHa. OTinyne Beca Tela OT
cwibl TshkecTd. CHita TSHKECTH Ha IPYTUX IUTAHETaXx.

N3yuenue ycrpoiicTBa quHamomMerpa. Mi3mepenus cuil ¢ moMolnpto 1uHamoMerpa. PaBHogeiicTByromas cuil. CioKeHue IByX CHJI, HalIPaBJIEHHBIX 110 OJJHOM
MPsIMO B OTHOM HalpaBiI€HUH U B IPOTUBOMOIOKHBIX. ['paduueckoe nzoOpakenne paBHoAecTByromel 1Byx cui. Cuia Tpenus. M3MepeHue cusbl TpeHus



cKoJibkeHus. CpaBHEHHE CHITbI TPCHUS CKOJIBLKEHUS C CHIIOH TpeHus KaueHusi. CpaBHEHHE CHITbI TPEHUS ¢ BECOM Telia. TpeHue mokosi. Posib TpeHUs: B TEXHHKE.
CriocoObI yBETMYCHHUST M YMECHBIICHUS TPEHUSI.

Jlabopamopuwie pabomol

3. 3mepeHne Macchl Tejla Ha PhIYaKHBIX BECax.

4. N3mepenue oobema Tena.

5. OnpenesneHne TNIOTHOCTH TBEPAOTO Tea.

6. I'pamynpoBanue MpyXHHbI 1 U3MEPEHUE CUJT THTHAMOMETPOM.

7. BoIsiCHEHHE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHUS OT TUIOIIA/IN COTPUKACAIONIUXCS TSN U MPUKIUMAIOIICH CHIIBI.

Temwvl npoexmos

«VHepuus B )xu3HU YenoBekay, «[InoTHocTh BemecTB Ha 3emiie u mianetax CollHedHOM cucteMbl», «Cuila B HalMX pykKaxy, «Besgecyiee TpeHne)

4.]Innamuka (JaBieHune TBEPABIX TeJl, )KHAKOCTel U ra3os) (20 4.)

Jasnenne. opmyna st HaX0XkAeHU qaBieHus. Eauauie! napnenns. BeisicHeHre cnoco00B H3MEHEHUS IaBJIeHUs B ObITY U TeXHUKE. [IprunHbI
BO3HUKHOBEHUS JIaBJICHUS Ta3a. 3aBUCMMOCTb JaBJIEHUS ra3a JaHHOW Macchl OT 00beMa U TeMIlepaTypsl. Pa3nndus Mex1y TBEpAbIMU Te€JIaMHU, KHUIKOCTSIMU U
razamu. [lepenaua naBneHus KUAKOCTBIO U Ta30M. 3akoH [lackans. Hanuuue gaBiieHus BHyTpH )KMJIKOCTH. Y BEJIMUEHUE JaBJICHUS € TITyOMHOM MOTrpyKEeHHUSL.
O6ocHOBaHME PACIIONOKEHHSI TIOBEPXHOCTH OJHOPOAHOM JKUAKOCTH B COOOLIAIOIIMXCS COCYIaX HA OHOM YPOBHE, a )KUAKOCTEH ¢ pa3HOM MIOTHOCTBIO — HA
Pa3HBIX YPOBHSAX. Y CTPOMCTBO U IEUCTBUE LILIO3A.

ATtMmochepHoe naBieHue. BiausiHue aTMocepHOro AaBIeHMsI Ha )KUBbIE OpraHU3MBbl. SIBICHMS, TOATBEP)KJAIOIIUE CYILECTBOBAHUE aTMOC(EepHOro

nasneHust. OnpeaeneHne aTMOCGepHOro AaBICHHS.

OmnbiT Toppuuenu. Pacuet cuibl, ¢ KOTOpoil aTMochepa JaBUT Ha OKPY>KAOLUE MTPeIMEThl. 3HAKOMCTBO ¢ pabOTOM M yCTpOHCTBOM OapoMeTpa-aHepoua.
Vcnonp30BaHue €ro Ipyu METEOPOJIOTHUECKUX HAOMIOACHUAX. ATMOC(EpHOE JaBIICHHE Ha Pa3IMYHBIX BBICOTAX.

VY CTpOoNCTBO M NPUHLIKI AEUCTBUS OTKPBITOTO JKUAKOCTHOTO M METAJUIMUECKOTO MAaHOMETPOB. [ IprHIMI AeiicTBYSI TOPIIHEBOTO JKUAKOCTHOIO HAacoca

U TUJIPaBIMYECKOr0 npecca. Pu3nyeckue OCHOBBI pabOThI THIPaBINYECKOTO Mpecca.

[TprurHbBI BO3HUKHOBEHMS BhITAIKUBaroIel cuibl. [Ipupona BeitasikuBaromeil cuibl. 3akoH ApxumMena. [lnaBanue ten. YcnoBus niaBaHus Tesl. 3aBUCUMOCTb
II1yOUHBI IOTPYKEHUS Tella B KHUAKOCTh OT €ro IoTHocTU. du3nueckre 0CHOBBI IJIaBaHUS CYJJ0B U BO3/IyXOIlJIaBaHUs. BOIHBIN U BO3IYLIHBIA TPaHCHIOPT.
Jlabopamopuwie pabomol

8. Onpenenenne BITAIKUBAIOIIEH CHIIbI, IEHCTBYIONIEN Ha MOTPYKEHHOE B KUIKOCTH TEJO.

9. BeisicHeHHEe yCcIOBUH TJIaBaHUS TeNa B )KUKOCTH.

Temwvl npoexmos

«Taitnbl naBnenus», «HyxHa nmu 3emiie atmocdepay, «3aueM HYKHO U3MEPSTh JaBlieHHe», «BrITankuparomas cuia

5.3aKkoHbI cCOXpaHeHUs] UMITYJILCA U MeXaHn4yeckoii JHepruu.(Padora u momHocTb. JHeprus) (12 4.)

Pabora. Mexanundeckas pabora, ee pusndeckuit cMpIci. MOIIHOCTh. MOIIHOCTh — XapaKTEepPUCTHUKA CKOPOCTH BBIMOIHEHUS paOoThl. [IpocThie MeXaHU3MBI.
Peruar. YcnoBust paBHOBecHs pbryara. MOMEHT cuilbl — (hu3nveckas BeIMYUHA, XapaKTepu3yromas JeiictBue cuibl. [IpaBuio MOMEHTOB. Y CTpOWCTBO U
HeﬁCTBHe PBIYa’KHBIX BECOB.



[ToBY>KHBIN M HEMOIBHXKHBIN OJIOKH — MPOCTHIC MEXaHU3MBI. PaBEHCTBO paboT MpH UCTOIB30BAHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Lentp Tsxectu. LleHTp TsxKeCTH pa3inMuHbIX TBEpAbIX Tesl. CTaTuka — pa3ien MeXaHUKH, U3Y4alolluil yCIOBHUS paBHOBECHS Tell. Y CIIOBUSI paBHOBECUS
TBEPIOTO TeEJA.

[TonsTre o mone3Hou u nosiHoi padore. Koaddunuent noneznoro nericteus (KII). Haknonnas mimockocts. Onpenenenue KI1J[ HakIOHHOM TIIOCKOCTH.
Oueprus. [lorennuanbHas 3Heprusi. 3aBUCUMOCTh MOTCHIIMAIBHON SHEPTUHU TeJa, MOIHATOr0 HaJl 3eMJIEH, OT €ro MacChl U BBICOTHI oabeMa. Kunetnueckas
SHEprusi. 3aBUCUMOCTh KUHETUYECKOM SHEPTruu OT Macchl Tella ¥ ero ckopoctu. [lepexon oqHOro BU1a MeXaHW4Yeckoi sHepruu B apyroi. [lepexon suepruu ot
OJIHOTO TeJa K Apyromy. Bo0300HOBIIsIEMbIE HCTOYHUKH SHEPTHUH.

Jlabopamopuvie pabomol

10. BreisicHeHue yCIOBHSI pAaBHOBECHS phluara.

11. Onpenenenune KIIJ[ mpu mogbeMe Tesa Mo HAKJIOHHOM TUIOCKOCTH.

Temwvl npoexmos

«Pbryaru B ObITY U )KMBOU MIPUPOIE», «/laliTe MHE TOUKY OTMOPHI, U Sl IOAHUMY 3€MITIO»

6. lloBTOpenue (3 4.)

Conep:xanue yueOHOro npeamera ¢pusmnka 8 kiace
1.TennoBbie iBaeHUA (22 4.)
TemnoBoe aBuxenune. OcoOeHHOCTH ABUKEHUS MOJIeKyI. TeroBoe paBHoBecue. TemmepaTtypa. CBs3b TeMIlepaTyphl Tella 1 CKOPOCTU JBUKECHHS €r0
MoJIeKyIl. JIBUKEeHHE MOJIEKYIT B ra3ax, )KUJKOCTIX U TBEpAbIX Tesax. [IpeBpalenue snepruu Tejia B MEXaHUYECKUX npolieccax. BHyTpeHHss sHeprus Tena.
PaGora u remnonepenaya. YBenuueHne BHYTPEHHEH SHEPTUU TENa IMyTeM COBEPILICHUS padOThI HAaJl HUM HIIM €€ YMEHBIICHHUE IPU COBEPIICHUHN PaOOTHI
TesioM. I3MeHeHne BHYTPEHHEN SHEPIUM Teja IMyTeM Tervionepenayn. Buasl remionepenayn. TermmonpoBogHOCTh. Pa3znuumne TennonpoBOAHOCTEN pa3anyHbIX
BemiecTB. KoHBekus B )KUAKOCTAX U razax. O0bsicHeHHe KoHBeKIMU. [lepenaya sneprun uznydeHueM. OCOOEHHOCTH BUI0B TEIUIONEPEAaYH.
KonuuecTto Temnorel. EauHMIIBI KOIMYecTBa TEIUIOTHL. Y AeNbHas TEMIOEMKOCTh BelecTBa. @opMyiia AJis pacyeTa KOJIWYeCTBA TEIIOThl, HEOOXOUMOr0 IS
HarpeBaHus Tella WIK BBIACIAEMOr0 UM IIPH OXJIAXKIAECHNUU. Y CTPOMCTBO U IPUMEHEHUE KalopuMeTpa. TOIUIMBO KaK HCTOUYHUK YHEPTUU. Y J€NIbHAs TEIIOTa
cropanus TormuBa. @opmysia JUisl pacueTa KOJIMYeCcTBa TEMJIOThI, BHIAEIAEMOr0 PY CrOpaHUHU TOIIUBA. [IpeBpallieHne MexaHn4ecKoi SHEPTUU BO
BHYTpeHH!O010. [IpeBpalienue BHyTpeHHENH YHEPTUHM B MEXaHN4YeCKy0. COXpaHEHUE SHEPTUH B TEIUIOBBIX IIPOLECCaX.
Arperartnble cocTosiHUs BelecTBa. Kpucrannnyeckue tena. [lnaBiaenue n kpuctamuzanus. Temmneparypa miasieHus. ['paduk raBieHus U oTBepAeBaHUs
KPUCTANIMYECKUX TeJ. Y JIeNbHas TernsoTa niasieHus. O0bsCHEeHHe MPOLECCOB IIABIEHHS U OTBEP/IEBAaHHsI HA OCHOBE 3HAHUM O MOJIEKYJISIPHOM CTPOCHUU
BeniecTBa. @opMyna s pacyeTa KOJIWYEeCTBA TEIIOThI, HEOOXOIUMOTO JUIsl IIJIaBJICHUSI Tela WU BBIACINSIOIEroCs P €ro KpUCTAIIIU3al1H.
[Tapoo6pazoBanue u ucnapenue. CkopocTs ucnapenus. HacolmeHnHbli 1 HeHachIeHHBIH nap. [loryomenue sHeprun npu UcnapeHuu kuaxkoct. Mcnapenue
1 KoHAeHcaus. OCOOEHHOCTH MPOLIECCOB MCIIAPEHUS U KOHACHCAMU. 3aKOH COXPAaHEHHUs SHEPTHH B TEIUIOBBIX Mpoueccax. [Iponecc kunenus. [loctosHcTBO
TeMIIepaTypbl IPH KUIIEHUHU B OTKPBITOM cocyae. Du3nueckuii CMbICH yIeIbHOH TEIUIOTH Mapoo0pa3oBaHus U KOHJeHcalun. BiaaxkHocTs Bo3yxa. Touka
pocbl. CriocoOb! OrpeieNIeHHs BIaXXHOCTH BO3yxa. [ MrpoMeTphl: KOHJEHCallMOHHBIN U BoJocHOH. [IcuxpomeTp.
Pabota ra3a u napa npu pacmupenuu. Temnossle nBurarenu. [Ipeo6pazoBaHue SHEPrUr B TEIJIOBBIX MAIIMHAX. Y CTPOWCTBO U MPUHIIMIT ASHCTBUS ABUTATEIsS
BHyTpeHHero cropanus ([IBC). Dxonornueckue npo6ieMbl TEIIOIHEPTETUKN. Y CTPONCTBO U MPUHLIUI AeicTBUs napoBoit Typounsl. KIIJ[ TeroBoit
MAalIUHBI.
JlabopaTopHble padoThI



1.CpaBHEHNE KOIMUYECTB TEIUIOTHI IIPU CMEIINBAHUN BOABI Pa3HOM TEMIIEPATYPHI.

2. 3mepenue yaenbHON TEMITI0EMKOCTH TBEPOTO TeNa.

3. I3mepenne BIaKHOCTH BO3IyXa.

TemMbl NpoeKTOB

«TemmoeMKOCTh BellecTs, wiu Kak cBapuTh A0 B OyMakHO KacTproney, «Hecropaemast 6ymaxka, nin HarpeBanue B Orue Me1HOM TPOBOJIOKH,
oOMOTaHHOM OyMa)xXHOH mosockoi», «TerioBsle ABurateny, win McenenoBanue npuHIUNA AEHCTBUS TEINIOBOM MALIMHbI HA IPUMEPE ObITA C AaHMJIMHOM
U BOJIOH B cTakaHe», «Bupl Terionepenadu B ObITY U TEXHUKE (aBHALIMM, KOCMOCE, MEAULIMHE)».

2.2aekTpuyeckue siBjaeHus (29 4.)

OnexTpu3anys Tel. eKTpUYecKuid 3apsi. JBa Buaa snekTpudeckux 3apa1oB. BzanmoseiictBre 0JHOMMEHHO ¥ pa3HOUMEHHO 3apsKEHHBIX Tell. Y CTpOMCTBO
3JIeKTpocKona. DiuekTpuueckoe nosje. [losne kak ocoOblil BUA MaTepuu. J[eTMMOCTb 2JIEKTPUUECKOTO 3apsia. DJIEKTPOH — YacTHUIa C HAUMEHBIIUM
aJIeKTpUUecKuM 3apsaoM. Eaununa snexrpudeckoro 3apsaa. Ctpoenue aroma. Ctpoenue aapa aroma. Heitrponsl. I[IpoTonsl. Moaenu aToMoB BOA0poAa,
renusi, utus. Monbl. O0bsCHEHHE HA OCHOBE 3HAHHIA O CTPOCHUHU aToMa AJIEKTPHU3AIMU TeJl IIPU COMPUKOCHOBEHHH, TIEpeladye YacTh HIIEKTPUUYECKOTO 3apsia
OT OJJHOI'O TeJia K IpyroMy. 3aKOH COXPaHEHUs IEKTPUIEcKOro 3apsaaa. [I[poBOJHUKY, AMAIEKTPUKYU U MOJIYIPOBOJIHUKHU. XapaKkTepHas 0COOEHHOCTh
IIOJIYTIPOBOTHUKOB.

DNeKTpUYeCcKUil TOK. Y CIIOBUS CYILIECTBOBAHUS JEKTPUUECKOT0 TOKa. VICTOUHMKH 3JIEKTPHUUECKOTO TOKA. DJIEKTPUUECKas 1IeTb U €€ COCTaBHbIE YaCTH.
YcnoBHBIE 0003HAUYEHUS, TPUMEHIEMBIC Ha CXeMaX AJIeKTpHUecKuX nenei. [lpupoaa sanexrpuyeckoro Toka B Metamiax. CKOpocTb pacipoCTpaHEeHHUs
JIEKTPUUYECKOT0 TOKA B IPOBOJHMKE. J[eHCTBUS aeKTpruueckoro Toka. [IpeBpaiiienre sHeprun 3JeKTpUYeCcKOro ToKa B Ipyrue Buabl sHepruu. Hanpasnenue
aneKkTpuyeckoro Toka. IlocrossHHbIN AnekTpudeckuil Tok. Cuia Toka. IHTEHCHBHOCTB 3J1€KTpUUEcKOro Toka. @opMmyiia sl onpeAeseHus CHIIbI TOKa.
Enununs! cunsl Toka. Haznauenue amnepmerpa. Brirouenne amnepmerpa B 1enb. OnpeaeneHne LeHbl JeJIeHUs ero MKabl. DIEKTPHUECKOe HalpsKeHHe,
eauHULa HanpspbkeHus. @opmyna uist onpeenenus HanpsbkeHus. Mi3Mepenue HanpsbkeHns BOIbTMETpoM. BriltoueHue BoapTMeETpa B 1ienb. OnpeaencHue
LIEHBI JEJICHNUS €r0 IIKaJIbl. DJIEKTPUYECKOE CONTPOTUBIIEHUE. 3aBUCUMOCTD CHJIBI TOKA OT HAIIPSKEHMSI IIPU IIOCTOSIHHOM conpotusieHud. [Ipupona
ANEKTPUYECKOTO COPOTUBIICHUS. 3aBUCUMOCTh CHJIBI TOKA OT COMPOTHUBIIEHHUS ITPU IMOCTOSHHOM HAIpsKEHUH. 3akoH OMa /171l yJacTKa 3JIeKTPUUECKOH Lemnu.
CooTHoIIEHNE MEXTy COIPOTUBICHUEM ITPOBOJHMKA, €0 JUIMHOM U IUIOIIAAbI0 IIOTIEPEUYHOT0 CEUEHUS. Y I€JIbHOE CONIPOTUBIIEHUE MPOBOAHUKA. [[prHIMI
NecTBUS U Ha3HaueHue peocrtara. [logkiaoueHne peocraTa B LIETb.

ITocnenoBarenbHOE COEIMHEHUE MPOBOIHUKOB. COMPOTUBIIEHNE NIOCIIEN0BATENBHO COEUHEHHBIX TPOBOJHUKOB. CHila TOKa W HaIIPSDKEHUE B LIENH TIPU
MoCJIeI0BaTENbHOM coeluHeHuu. [lapannenbHoe coequHeHe NpoBoJHUKOB. CONpPOTHUBIIEHUE IBYX MMAPAIJIEIbHO COEJUHEHHBIX TPOBOJHUKOB. CHila TOKa U
HaIpspKEHUE B LIENH NP TapalJIeIib-

HOM COE/IMHEHUHU.

PaboTa 1 MoIIHOCTH 3neKkTpuyeckoro Toka. dopmyna g pacyera paboTsl Toka. Enunuis! padoTsl Toka. @opmysna i pacdeTa MOLTHOCTH Toka. Popmyrna
JUTS. BBIYMCTIEHUS paOOThI 3JIEKTPUUECKOT0 TOKA Yepe3 MOIIHOCTh U BpeMs. EnnHuIbl paboThl TOKa, HCIIOJIb3yeMble Ha IpakTHKe. PacueT ctroumocT
M3pacX0J0BAHHOM 31eKTposHeprun. dopMyiia A pacueTa KOJIUYECTBA TEIUIOTHI, BBIAEISIEMOIO IPOBOJAHUKOM IIPHU MPOTEKAHUU IO HEMY JIEKTPUYECKOTO
Toka. 3akoH Jlxxoyns—IJlenna. Konmencarop. DnekTpoeMKoCcTh KOHAeHcaTopa. PaboTa aekTpudeckoro mojisi KoHaeHcaTopa. EquHuIa 31eKTpoeMKoCcTH
KOHJIEHCATOpa. DHEPTrus 3JIEKTPUUECKOro MoJisl. Pa3nuyHble BUBI JIaMII, UCIIOJIb3YEMBIE B OCBELIEHUH. Y CTPOICTBO JaMIbl HakanuBaHus. TennoBoe nelcTBre
TOKa. DJEeKTpUUYECKUe HarpeBareabHble MprOopsl. [IpuunHbI neperpy3ku B LeMU U KOpOTKoro 3ambikanus. [Ipenoxpanurenu. [IpaBuia 6e3onacHOCTH npu
paboTe ¢ UCTOYHUKAMH HJIEKTPUUYECKOTO TOKA.

JlabopaTopHble padoThI



4. COopka dIEKTPUUECKOH e U U3MEPEHHUE CUJIBI TOKA B €€ PA3IMYHBIX yYaCTKaX.

5. M3Mepenune HanpsKeHUsT Ha Pa3IMYHbIX YYACTKAX AJIEKTPUUECKOM 1IETIH.

6. PerynupoBaHue CUIIbl TOKA PEOCTATOM.

7. U3mepeHne conpoTUBICHUSI IPOBOJHUKA IIPU MTOMOIIHM aMIIEpPMETPa U BOJIbTMETPA.

8. 3mepennie MOLTHOCTH U pabOThI TOKA B AJICKTPUUECKOM JIaMIIe.

TemMbl NpoeKTOB

«[louemy oHO Bce anexTpusyercs, win MccienoBanue sBIEHUN 3JIEKTPU3ALUU TN, «IEKTPUUYECKOE 110JIe KOHAEHcaTopa, win KoHaeHcaTtop U mapuk ot
HACTOJILHOTO TEHHHUCA B MPOCTPAHCTBE MEXKY IJIACTUHAMU KOHACHCATOpay, «M3roToBieHre KOHAeHCAaTOpay, « IIEKTPUUECKH BeTep», «CBeTsIIuecs CIoBay,
«[anpBannueckuii aneMenT», «CtpoeHue aroma, uinu OnbeiT Pesepdopmar

3.MaruuTHbIe siBJIeHUd (5 4.)

MarunuTtHoe noje. YCTaHOBJICHHE CBSI3U MEXK/Y SJIEKTPUUYECKUM TOKOM U MarHUTHBIM nojieM. OnbIT Opcrena. MaruuTHoe nojie Toka. MaruHuTHbie TUHUU
MarHUTHOTO MOJsi. MarHUTHOE TOJIe KaTYIIKU ¢ TOKOM. CriocoObl M3MEHEHUSI MarHUTHOTO JIEHCTBUS KaTYIIKU C TOKOM. DJIEKTPOMArHuThl U UX MPUMEHEHHE.
Ucnbitanue aeiictBus snexkrpomaruuta. [loctostHasie MaruuThl. B3aumoseiictBue MaruuToB. OObsICHEHUE TPUYMH OPUEHTAIIUHN KEJIE3HBIX OMUIIOK B
MarHuTHOM noJje. MarautHoe nose 3emiu. J[elicTBUe MarHUTHOTO MOJIsl Ha TPOBOJAHUK C TOKOM.

DNeKTpOABUTATENb IOCTOSTHHOTO TOKA.

JlaGoparopHbie padoThI

9. COopka 37eKTPOMArHuTa U UCIIBITAHUE €T0 ACUCTBUSI.

10. M3yueHue 31MeKTpHUUecKOoro JBUTaTess MOCTOSIHHOTO TOKa (Ha MOJIENH).

Tembl poexkTOB

«ITocTossHHbIE MarHUTHL, WK BonmeOnas 60ankay, «/lelicTBe MarHUTHOTO MOJIS 3eMJIM Ha TPOBOAHHUK C TOKOM (OMBIT C MOJOCKAMU METAILITUYECK O (POTIBIH)»

4.971eKTpOMarHuTHBIE KoJie6anus U BOJIHbI. (CBeToBbBIE siBJIeHus) (9 4.)

Hcrounnku cBeta. ECTeCTBEHHBIE M HCKYCCTBEHHBIE MCTOYHUKH CBETA. TOUYEYHBIN UCTOYHUK CBETA U CBETOBOM Ny4. [IpsiMONTMHEHHOE pacpOCTPaHEHHE CBETA.
3aKoH NPAMOJIMHEHHOT0 pacipocTpaHeHus cBeta. ObpasoBaHue TeHu U noiayTeHu. CollHeYHOe U JTyHHOE 3aTMEHUs. SIBeHus, HabmoJaeMble IpU NaJIeHuU
Jy4ya CBETa Ha I'paHully pa3jeina AByx cped. OTpakeHue U NpeIoMIIeHHe CBeTa. 3aKOH oTpakeHus cBera. OOpaTUMOCTh CBETOBBIX Jyuell. [limockoe 3epkano.
[TocTpoenne nzo0pakeHus peaMeTa B INIOCKOM 3epkajie. MHMMOe n300paxkeHue. 3epKaibHOE U paccestHHOE OTpakeHue cBeTa. OnTuyeckast I0THOCTb
cpensl. SIBnenue npeiaomieHus ceta. COOTHOIIEHUE MEXIY

yIJI0M NaJCHUS U YIJIIOM IIPEIOMIIEHUs. 3aKOH IpenoMiieHus cBeta. [lokazarens npenomienus 1Byx cpel. JInu3sl. @OKyCHOE pacCTOSHUE U ONTHYECKAs cuila
muH3bl. Ontudeckue npudopsl. Ctpoenue riaza. DyHKIKM OTAENbHBIX YacTel riaza. @opMupoBaHue H300pakeHUsI Ha CeTUaTKe Ii1a3a.

JlabopaTopnasi padora

11. ITomy4yeHue n300pa>keHUsI IPH TTOMOIIN JTMH3HI.

Tembl poexkTOB

«Pacnpoctpanenue cBera, uiu M3rorosienne kamepbl-o0CKypb», « MHUMBINA PEHTT€HOBCKHI CHUMOK, WiH L{pInieHok B sifie»

S.loBTOpeHue (3 u.)



Conep:xkanue yueOHOro npeamera pusuka 9 kiacc
1.Mexannueckue siBjaenus (49 4.)

3aKOHBI B3aUMOACHCTBHUS U JBIIKCHHS TEJI

OneMeHTbl BEKTOpHOU anredpel. CiiojkeHue U BlYMTaHue BEKTOpoB. [Ipoekius BekTopa Ha ocu KOOpAHHAT. MexaHndyeckoe ABkeHue. MaTepuaibHasi TOUKa
Kak Mojnenb (uznyeckoro tena. Cucrema orcuera. Ou3nmveckue BENUYMHBI, HEOOXOIUMBIC JUIsI OMHMCAHUS JIBUKCHUS M B3aMMOCBS3b MEXAY HUMH (IyTh,
nepeMelleHne, CKOpOCTh, YCKOPEHHUE, BpeMs JBHXKEeHHs). PaBHOMepHOEe M paBHOYCKOpEHHOE IpsMoJuHelHoe nBmxeHue. llepememenue. OnpeneneHue
KOOpAUHATBl JIBHXKyHIerocs Tena. CKOpoCcTh NPSAMOJIMHEMHOIO paBHOMEPHOro ABMKeHHUA. [lepemelnenue npu npsMOIMHEHHOM PABHOMEPHOM JIBU)KCHHH.
MrHoBeHHasi CKOpocTh. IlepemenieHre npu NpSMOIMHEHHOM PaBHOYCKOPEHHOM JIBM)KEHUH. | paduky 3aBHCHMOCTH CKOPOCTH M TEPEMELICHUs OT BPEMEHU
IIPU IPSAMOJMHEHHOM PaBHOMEPHOM M PaBHOYCKOPEHHOM JBMKeHUsX. llepemenieHne npu npsMOJIMHEHHOM PABHOYCKOPEHHOM JBMKEHUHU 0Oe3 HayaJlbHOU
CKOPOCTH. YpaBHEHUE KoOpauHaThl. COBMECTHOE JBHXKEHHE JBYX Tel. OTHOCUTEIBHOCTh MEXaHMYECKOro ABMKEeHUA. OTHocHuTenbHAsE CKOpOocTh. llepBblil
3akoH HproToHa u unepuus. Bropoii 3akon Hetotona. Tpetuii 3akon HetotoHa. Cuisl B mpupoae. CBobogHoe nagenue tei. Cuia TsKecTH. 3aKOH BCEMUPHOTO
TATOTEHUs. YCKOpEHHE CBOOOIHOIO MaJeHHs Ha 3emiie M Jpyrux HeOecHbIX Tenax. Bec Tenma. J[BukeHue Ttena, OpOLICHHOIO BEPTHKAIBHO BBEpPX.
Hesecomocts. llpsmonuneiiHoe M KpUBOJMHEHHOE ABM)KEHHE. PaBHOMEpHOE MABH)KEHHE IO OKpYyKHOCTHU. MckyccTBeHHble cnyTHUKM 3emiu. [lepBas
KOCMHUYECKasi CKOPOCTb.

WNmnynec. 3akoH coxpaHeHMs uMmmyibca. PeaktuBHoe nBuxkeHue. Pakersl. IloreHnumanbHas u kuHermdeckas sHeprus. [IpeBpamenue onHoro Buia
MEXaHUUYECKOM 3HEPIUu B APYroil. 3aK0H COXpaHEHUS MOJHON MEXAHUYECKOU SHEPTHUH.

MexaHnnJeckue KoJeOaHHs U BOJHEIL 3BYK

Mexannueckue konebanus. Ilepuon, dacrora, amruintyna kosneOaHuil. [IpyKUHHBIN, HUTAHOM, MaTeMaTUyecKUil MasTHUKU. CBOOOJHBIE U BBIHYK]ICHHbBIE
kosiebanus. 3atyxarouue konebanus. Konebarenbnas cucrema. [lpeBpaiiieHre sHeprun npu KosebarenbHOM IBHKEeHUU. Pe3oHaHc.

Pacnpoctpanenue koneOaHMii B ypyrux cpeaax. MexaHuueckue BOJHBI B OJHOPOAHBIX cpeaax. [imHa BoiHbl. [IpogonbHble n nonepedHsie BoHbL. CKOpOCTh
BOJIHBL. 3BYK Kak MexaHuueckas BojaHa. CKOpocTh 3ByKa. [ pOMKOCTh M BBICOTa TOHA 3ByKa. TeMOp 3ByKa. DX0. 3BYKOBOI pe30HaHC.

2.9/1eKTpOMarHuTHbIe siBjaeHus (18 u.)

MaruautHoe noje. OZHOPOJHOE U HEOJHOPOJHOE MarHuTHoe moiie. MHAyKius MarHuTHOro nojis. MarautHoe nojie Toka. OneiT Dpcrena. [IpasBuio
OypaBuuka. [IpaBuso npaBoil pyku. MarHuTHOE 1oJie MOCTOSHHBIX MarHUTOB. MaruuTHoe nojie 3eMiiu. DJIeKTPOMarHiuT. MarHuTHOE MoJie KaTyIIKH C TOKOM.
[IpuMeHeHue AIeKTPOMAarHuToB. JlelicTBre MarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM U JIBHXKYIIYIOCS 3apsbKeHHYIo yactuny. Cuna Amnepa u cuna Jlopenya.
[IpaBuno neBoi pyku. DneKTpoaBUraTesib. MarHUTHBIN NOTOK. SIBieHHe 3neKTpoMarHUTHOM uHaykuus. Onbitel @apanes. Hanpasnenue MHAYKIMOHHOTO
toka. [IpaBuiio Jlenua. fIBneHrne caMOMHIYKINH.



DneKTpoMarHuTHeIe Konebanus. Korebamenvroiii konmyp. Ilepemennswiii mox. Inekmpozenepamop. IIpeoOpazoBaHus SJHEPTUH B JIEKTPOTCHEPATOPAX.
Tpancgpopmamop. Tlepenada HNEKTPUYECKON SHEPTHU HA PACCTOSTHUE. DJICKTPOMATHUTHBIC BOJIHBI M MX CBOHCTBA. CKOPOCTH 3JEKTPOMATHUTHBIX BOJIH.
Ipunyunsi paduocesasu u meneguoenus:. Bausnue 21eKmpomMasHUmHbIX U3TY4eHUll Had HCUBble OPSAHUIMBI.

Ceer —anekrpoMarautHas BoiHAa. CKOpOCTh cBeTa. 3aKOH NpenomiieHus: cBera. Du3Myeckuii CMBIC MOKa3aTels nmpejomieHus. Jucmepcus cBera.
Hnmepghepenyus u ougpaxyus céema. 11pera teu.

3.KBaHToBbI€ siBjeHus (18 4.)

KBaHTOBBII XapakTep IOIMIOIIEHUS M UCIYCKaHMs cBeTa aroMamu. JIuHelwarble cnekTpbl. PaamoakTuBHOCTH. Aub(a-usnydeHue. bema-uznyuenue.
I'amma-u3nyuenne. Ctpoenue atomoB. IIpoTon, HelTpoH U snekTpoH. OnbiTel Pesepdopaa. [nanerapuas monens aroma. Snepusie peakuuu. CoxpaHeHHe
3apsI0BOI0 ¥ MAaCCOBOT'O YHMCENl MpH sIepHbIX peakuusax. IlpaBuna cmemenus. Meronbl HaOMIOACHUS U PETUCTPALIMM YaCTHIl B sifiepHON ¢u3uke. OTKpbITHE
IIPOTOHA U HEUTpOHA.

CocraB atomHoro snpa. Snepusie cuiibl. GU3HMUECKUN CMBICI 3apsiIOBOIO0 M MaccoBoro yucen. M3oromnel. 3aKkoH DUHINTEHHA O TPOMOPIHUOHATEHOCTH
MAacChl ¥ SHEPTUH. eghekm macc u suepeus cesasu amomuvix sioep. Jlenenue snep ypana. Llennas peaknus. Snepusiii peakrop. [IpeodbpazoBanue BHYTpeHHEH
SHEPTUU aTOMHBIX SJEp B DJIEKTPUUECKYIO SHEPruio. SaepHas sHepreTuka. Jxonocuueckue npodiemvl pabomvl amomMHuIX d1eKmpocmanyui. Jlo3umeTpus.
[lepuon nonmypacnazna. 3akoH paJuOaKTUBHOTO pacnafa. Biausxue paduoaxmuenvlx uziydenuti Ha Jxcusvle opeanusmul. TepMosiiepHas peakuus. McTouHuku
sHepruu CoJsiHIA U 3BE3.

4.Ctpoenue u 3Bo.niouusi Beenennoii (17 4.)

I'eonieHTpHUYecKast U TeIMOLIEHTpHUEeCcKasi cucTeMbl Mupa. Pusnueckas npupoa HeOecHbIX Tes1 ConHeuHol cucteMsl. [Ipoucxoxnenue ConHEYHON CUCTEMBI.
Bbonbmne mtanersl ConHeunoit cucreMsl. Manble Tena Conneunolt cucremsl. @usnueckast npupoga Connia u 38e31. Ctpoenue BeenenHoil. DBomtonus
Bcenennoii. ['mnoresa bosbmoro B3psisa.



