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INOACHUTEJIBHASA 3AIINCKA

[TporpamMa mo (u3Mke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJIE€HA HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUs Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesbHOMN
nporpammsl, peacraBieHHbx B PT'OC OO0, a takxke ¢ yuéroMm ¢eaepanbHoil pabodel mporpaMmbl
Bocnutanus u Konuenuuu npenogaBanus yueOHoro npeamera «Pu3nukay.

Conepxanue mporpamMmbl M0 (HU3MKE HAMpaBleHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYalOIIMXCSl U OpraHu3aldio U3ydeHHsl (U3MKH Ha JAEATeJbHOCTHOW ocHoBe. B
nporpamMMe mo (pu3MKe y4UTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B peaju3aliu TpeOoBaHUM
dI'OC OO0 x MmIaHUPYEeMbIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKKe
MEXITPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus.

[Tporpamma no pu3mKe ycTaHABIMBAET paclpeiesieHne y4eOHOro MaTeprala o rogaM o0ydeHus
(mo xmaccam), mpeajaraeT NpUMEPHYIO IOCIEJ0BATEIbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[Tporpamma no ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKOM MOMOIIU YYUTEIO B
co3JlaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

dusmnka SBISETCS CHCTEMOOOpa3yloIUM JJIsi €CTeCTBEHHOHAYYHbBIX YUEOHBIX IPEIMETOB,
IIOCKOJIbKY (PM3MUECKHE 3aKOHbI JIEKAaT B OCHOBE IPOLIECCOB M SIBJICHUH, HM3y4yaeMbIX XUMHUEH,
Ouosiorueit, acTpoHoMHEN U pU3HUECKON reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KAPTUHY
MUpa, NPEeJOCTaBIseT Hauboee sICHbIe 00pa3libl MPUMEHEHHS] HAYYHOIO0 METOja IO3HaHMs, TO €CTh
crioco0a MoJiyuyeHus JOCTOBEPHBIX 3HAHUH O MHpE.

OxHa U3 TTIaBHBIX 33/1a4 (PU3UUECKOro 00pa3oBaHus B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT B
(bopMHpPOBaHNUN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM  YpOBHE NpEANONaraeT  OBJaJCHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:

® HAY4YHO OOBSCHSTH SBJICHHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;

® UHTEPNpPETHUPOBATh JaHHbIE M UCIOJIb30BaTh HAayuyHbIE J0Ka3aTebCTBA JJS IOJTY4YECHHUS
BBIBOJIOB.

[lenu n3ydenus: GpuU3MKM HA ypOBHE OCHOBHOTO 00I11ero o0pa3oBaHMs ompeeneHsl B Konuenmu
npenojaBaHus yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHbIX oOpraHuzanusax Poccuiickoi
denepanyy, pealu3yOIIMX OCHOBHBIE 00IIe00pazoBaTelbHbIE IMPOrpaMMbl,  YTBEPKIEHHON
pemenuem Komnerun MunncreperBa npocsemienus Poccuiickoit @eneparinu (MpoTokoma ot 3 aexadps
2019 r. Ne [TK4BH).

Henun usyvyenus ¢pusuku:

e npuoOpeTeHHe HMHTEpeca M CTpeMIIeHHs O0ydaromuxcs K HaydHOMY H3YYEHHIO HpPUPOBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TMPEACTABIEHUH O  HAYYHOM  MeToAe IMO3HaHus U  (HOopMHUpOBaHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSIM;

¢ (opmHpoBaHNE HAYYHOIO MUPOBO33PEHHUS KaK pe3y/bTaTa U3y4eHHsI OCHOB CTPOCHUS MaTEepUH
1 GyHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHME NPEACTABICHUNA O ponu (U3MKU AT PAa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU M TEXHOJIOTHUH;

e pa3BUTHE NPEACTABICHUI 0 BOZMOXKHBIX cepax Oynymeld npodeccuoHanbHON 1eATeIbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlabHeHeMy 00y4eHHIO B 3TOM HAlpaBIeHHH.

JlocTikeHne 3THX Lieield ImporpaMMel 1o (U3MKe Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHuUs
o0ecreunBaeTcs pelieHueM CIeAYyoInX 3a4ay:



® MPUOOPETEHHE 3HAHUW O JUCKPETHOM CTPOCHHUU BEILECTBA, O MEXAHMYECKHUX, TEILJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e [IpHOOpETeHHE YMEHUN OMHCHIBATh M OOBSCHATH (PU3MUECKHE SBJICHUS C MCIOJIb30BAaHHEM
MOJIYYE€HHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 334 C MCIIOIH30BAHHEM (PU3NYCCKUX
MojieJieil, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;

® pa3BHUTHE YMECHHI HAOIIOJATh MPHUPOIHBIC SBICHUS W BBIIOJHATH OIBITHI, J1a0OpaTOPHBIC
paboThI U IKCIIEPUMEHTATBHBIC UCCIIEAOBAHNUS C UCTIOIh30BAHUEM U3MEPHUTEIBHBIX MPHUOOPOB;

e ocBoecHHE mNpuUEMOB paboTel ¢ uHpoOpManuend (GUINYECKOTO COJEp)KaHUs, BKIHOYAS
MH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKM, aHaIu3 M KPUTUYECKOE OLIEHWBaHUE
uH(pOpMaIIHH;

® 3HAKOMCTBO cO cdepamu npodecCHOHATHHONU ACSITENbHOCTHU, CBA3AHHBIMHU C (U3UKOWU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKECHHIX (PU3MUECKOI HAYKH.

Ha wsyuyenwe ¢usuku (0a30BBIi ypOBEHh) Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 Jaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeeNi0).

[Ipennaraemplii B nporpaMme no (U3MKE IepeueHb JabOpaTOpHBIX pPabOT U OMNBITOB HOCUT
PEKOMEHIaTEeNbHBIN XapaKTep, YUUTeIb JieaeT BbIOOp MpoBeAeHUs Ja00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHIUBUAYAIbHBIX OCOOCHHOCTEH OOYYaroIIMXCs, CIUCKAa 3KCIEPUMEHTAIbHBIX 3aJaHuil,
IIpeyUlaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNM OKPYKAIOIIEro MUpa.

®u3nka — Hayka O npupone. SBimeHus npuponabl. Pu3NUECKUE SBICHHUS: MEXaHUYECKHUE,
TEIIOBBIC, AJICKTPUUYECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenW4YMHBL. M3mepenue ¢usznyeckux  BenuyuH. DuU3NYecKue MPUOOPBHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTeEMa €IMHMII.

Kak ¢u3uka um apyrue ecrecTBEHHbIE HAyKH HM3y4aloT MpUpoay. EcTecTBeHHOHAy4yHBIH METOJ
MO3HAHUs: HAOJIOACHHME, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE THUIOTE3, DKCIEPUMEHT TI0
MIPOBEpPKE TUIOTe3, OOBbsicHEeHHe HabmomaemMoro sipneHus. Omnucanue (QU3NUECKUX SIBICHUN C
ITIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. Mexanuveckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®uznyeckue mpudOpsl U MPoIeaypa IPSIMBbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopuvie pabomsl u onsimol.

1. Onpenenenue 1eHbI AeNEHUS Kb U3MEPUTEIBHOTO TpUOopa.

2. 3mepenue pacCTOSHUH.

3. 3aMepenune 00bEMa KUIKOCTH U TBEPIOTO TeJa.

4. OnpeneneHue pa3MepoB MajbIX Tell.

5. U3mepenue TemrnepaTypsl P MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.

6. IlpoBeneHue McciuenoBaHMs IO MPOBEPKE THIOTE3Bl: NAITBHOCTh MOJNETA HIApUKA, MYHICHHOTO
TOPU30HTANBLHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKA.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. OMbIThI, JT0KAa3bIBAIOLINE JTUCKPETHOE
CTpOEHHE BEIECTBA.

JBrxeHue vactuil BemectBa. CBA3b CKOPOCTU JIBHIKEHMS YacCTHI] ¢ Temneparypoid. bpoyHoBckoe
nekenue, nuddysus. BzanmonelicTBre 4acTUIl BEIIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHHUE Ta30B, KHUAKOCTEH W TBEPABIX (KPUCTATUIMYECKUX )
Ten. B3auMoCBsI3b MEXIy CBONMCTBAMHM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX U HX
aTOMHOMOJIEKYIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKEHHUS.

2. Habmonenue nuddysum.

3. Habmronenue siBneHui, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTAJTKMBAaHUEM YacTHIl BEIIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. Onenka auaMeTrpa aToMa METOIOM PAIOB (C UCTONb30BaHUEM (GoTorpaduit).

2. OTBITHI IO HAOJTIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYISPHOTO MIPUTSKEHUS.

Pasznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexannueckoe aBuwxeHue. PaBHomepHOe U HepaBHOMepHoe aBmxkeHue. CkopocTb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBIKCHUH. Pacuér myT 1 BpeMeHH JIBHKCHHS.

SIBnenue uvHepuuu. 3aKOH MHEpIUHU. B3aumonelcTBUe Tell Kak NMpUYMHA U3MEHEHHUS CKOPOCTH
IBUKEHMsI Tesl. Macca kak Mepa MHepTHocTH Tena. I[lnoTHocTh BemiecTBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00hEMA BEIIeCTBa.

Cuna kak xapakTepucTuka B3aumojnencTBus Ten. Cuna ynpyroctu M 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBIO JUHAMOMETpA. SIBJI€HUE TATOTEHUS M cuia TsokecTh. Cuila TSHKECTH Ha JIPYTUX
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mwa"Herax. Bec Tema. HeBecomocTh. CroxeHHE cHJI, HaIpaBIE€HHBIX @10 OJHOM MNpPSAMOIL.

PaBHopnelictBytomas cwi. Cuna tpeHusi. TpeHue CKOJIbKEHUsI U TPeHHE MOKOsA. TpeHue B Mpupoae u
TEXHUKE.

Jemoncmpayuu.

1. HaGnroneHue MexaHM4eCKOTo ABUKEHUS Tea.

2. I3MepeHune cKOpoCTH MPSIMOIMHEHHOTO ABM)KEHUS.

3. Habnronenue siBIeHUS] MHEPLIMU.

4. HabmroieHrue u3MEeHEHUs! CKOPOCTH MPU B3aUMOJICHCTBUU TEll.

5. CpaBHeHuE Macc 110 B3aUMOJICHCTBUIO TE.

6. Cito)xeHue cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMO.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenrne CKOpPOCTH PpPaBHOMEPHOTO JBIKEHHs (IIapuKka B KHAKOCTH, MOJEIH
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jlajee).

2. Onpenienenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa MO0 HAKIIOHHOW TIOCKOCTH.

3. Onpeznenenne IIOTHOCTH TBEPIOTO TeTA.

4.OnbIThl, JIEMOHCTPHUPYIONIME 3aBUCHMOCTb pPACTsHKEHUS (IedopManuu) NPYXKHUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

5. OmBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJTBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U Xapakrepa
COINPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3znen 4. /laBiienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB.

HaBnenue. CrniocoObl YMEHBIICHHS W YBEIMYCHHS AaBicHuUs. JlaBieHue raza. 3aBUCHMOCTH
JaBJieHUs raza ot o0b&ma, Temmeparypsl. [lepenada naBneHus: TBEPABIMHU TellaMH, KHJIKOCTAMHU U
razamu. 3akoH [lackamns. [THeBMaTH4ecKre MalIMHBI. 3aBUCUMOCTD JIaBJICHUS JKUIKOCTH OT TITyOWHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyasl. ['uapaBIndeckie MeXaHHU3MBbI.

Atmocdepa 3emin u atMmocdepHoe naBieHue. [IpuanHbl CyIecTBOBaHUS BO3AYIIHOW 000JI0YKH
3emnu. Ombit Toppuyennu. M3mepeHue atMochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(hEpHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1151 m3Mepenust arTMoc()epHOTO JaBICHUSI.

JeiicTBre KUAKOCTU U Ta3a HAa MOTPYKEHHOE B HUX TeJo. BrITamkuBaromas (apXxuMeoBa) CUia.
3akon Apxumena. [InaBanue ten. BozayxormiaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. [lepenava naBiaeHUs )KUIKOCTHIO M Ta30M.

3. Coolmaronmecs: CoCy/Ibl.

4. 'uppaBiarueckuii mpecc.

5. [IposiBnenue aecTBust aTMOCHEPHOTO TABJICHHUS.

6. 3aBHCHUMOCTh BBITAIKUBAIOLIEH CUJIBI OT O00BbEMa MOTPYKEHHOM YacTH Telda W IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIEH CUITBI BECY BBITECHEHHOM KUAKOCTH.

8. YcinoBue miaBaHMs TeN: IUIABaHHE WIIM IMOrpy>XECHUEC TCII B 3aBHUCHUMOCTU OT COOTHOIICHUA
IUIOTHOCTEH Tejla M KUAKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBannue 3aBHCUMOCTH Beca Tela B BOJAE OT 00BéMa HOpr?KéHHOfI B XXHAKOCTb 4aCTH
TEIa.

2. OHpCIleJ]eHI/IC BBITAJIKUBAIOMICH CHIJIBI, )leI\/'ICTBy'IOH_[eI‘/JI Ha TCJIO, HOpr)KéHHOC B XXUJKOCTh.

3. [IpoBepka HE3aBUCUMOCTH BBHITAJKHUBAIOIICH CHIIBI, JIEHCTBYIOIIECH HA TEJO B JKUJIKOCTH, OT
Macchl Teja.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TENIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUIKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUKOCTH.
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5. KoHcTpynpoBanue apeoMeTpa WJIM KOHCTPYMPOBAHME JIOAKM U ONpeleleHue e
IpPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHW3MBI: pbIUar, OJIOK, HAKIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecus pblyara.
[Ipumenenue npaBuia paBHOBECHS pblyara K OJ0ky. «3osotoe npaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuansHas sHeprus. [IpeBpamienue oqHOro Buaa
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Onpenenenne pabOTHI CUIIBI TPEHHUS MPU PABHOMEPHOM JIBIDKCHHH TeJla MO0 TOPU30HTAIBHOM
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUil paBHOBECHS phlyara.

3. M3amepenue KIIJ] HaKIIOHHOM TUIOCKOCTH.

4. 3y4yeHue 3aK0Ha COXpaHEHHsI MEXaHUYECKON IHEPIHH.

8 KVIACC

Pa3pen 6. TerioBblie IBJICHUS.

OCHOBHBIE TIOJOXKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHMs BellecTBa. Macca u
pa3Mepbl  aroMOB M MoOJieKyJl.  OmbITBI,  MOATBEPKIAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOPHUH.

Mognenu TBEPIOTO, XKHUAKOTO W Ta3000pa3HOTO COCTOSIHMM BemlecTBa. Kpucraminmueckue u
amopdusie Tenma. OObSICHEHUE CBOMCTB Ta3oB, JKUJIKOCTEM W TBEPIBIX T HA OCHOBE IOJOKECHHM
MOJIEKYJIIPHO-KUHETUUECKOU Teoprun. CMaunBaHKe W KallWJUISIpHBIC sIBIEHUA. TemioBoe pacuimpeHue
M COKaTHeE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHS 4acTHUll. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEN HYHEPTrUM: TeIulonepeaada u coBepiieHue padboTel. Bubt
TEIUIONEPEIavu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonudecTBo TemnoTel. Y aenbpHast TEMIOEMKOCTh BellecTBa. TermIoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHnue TersioBoro Oananca. [lnaBneHue u oTBepAeBaHHe KPUCTAJUIMYECKUX BEIIECTB. Y AeNbHAs
TeroTa TutaBieHus. [lapooOpasoBanue u konneHcanus. Mcnmapenune. Kunenue. YaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEMJI0Ta CTOPAHMUSL.

[Tpuntumner pabotel TemmoBbix apurarenei KIIJI TeruioBoro neurarens. TemnsaoBwie IBUTATETH U
3allIUTa OKPYKAIOMIEH Cpe/Ibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIEccax.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO TBUKEHUSI.

2. Habmonenue nuddysun.

3. HalGuroieHre sSIBJICHHUI CMAaYMBAHUS M KAMJUTSIPHBIX SBJICHHM.

4. HabmroieHre TeTIOBOTO PacIiupEeHHs TeTl.

5. Ismenenue naBieHus ra3a mpu K3MEHEHHH 00bhEMa M HArpEBAHUU WJTH OXJIAKICHUH.

6. [IpaBuiia u3MepeHus TeMIIEepPaTyphI.



7. Buasl Teronepenauu.

8. OxJaxieHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepIIeHnH padoThl BHEITHUMHU CHIIAMH.

10. CpaBHeHue TEMI0EMKOCTEH pa3InYHbIX BEIIECTB.

11. HaGmnroneHue KUNEHUsI.

12. HabmroieHue nocTOsIHCTBAa TEMIIEPATYPhI PH TUIaBJICHUH.

13. Mopenu TeIrIoBhIX JBUTATEIICH.

Jlabopamopnusie pabomot u onvimel.

1. OnibIThI 10 OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OnbITH IO HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIBIX TEI.

4. OmpeneneHue JaBieHMs BO3AyXa B OaJlJIOHE MINPUIIA.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHus WK
OXJIQKICHUSI.

6.I[IpoBepka  THUIOTE3bl  JMHCHWHOHW  3aBUCUMOCTHM  JUIMHBI  CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTypshl.

7. HabGmroieHue M3MEHEHUs BHYTPEHHEW SHEPruH Tella B pe3yibTare TerJionepenadd u paboTsl
BHEITHUX CHUIIL.

8. UccnenoBanue sSBICHUS TEII000MEHA MTPH CMEIIMBAHUH XOJIOAHON U TOPSIYEH BOJIBI.

9. Onpenenenne KOJMMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOH MpU TEIMIOOOMEHE C HarpeThiM
METANINYECKUM LIUJTUHAPOM.

10. Omnpenenenue yneabHOU TEIUIOEMKOCTH BEILIECTBA.

11. HccnenoBanue mpoiiecca UCTIapEHUs.

12. Omnpenenenne OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

13. Ompenenenune yaeabHON TEIIOTHI IUIABJICHHUS JIb/IA.

Pa3pes 7. diiekTpuyeckue 1 MATHUTHBIC SIBJICHHSA.

DnekTpuzanus Teil. J{Ba poaa sneKTpudeckux 3apsioB. BzauMoaeiicTBre 3apsokeHHBIX TN, 3aKOH
Kynona (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHS 3apsKEHHBIX TEJI OT BEIMUMHBI 3apsiIoB U PACCTOSHUS
MEX1y TeJIaMu).

Onexktpuueckoe mnose. HanpskéHHocTh 2nekTpuueckoro mnoisd. IIpuHmmn cynepno3unun
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpuueckux 3apsioB. DJIEMEHTApHBIA AyeKTpudeckuil 3apsan. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

ONEKTPUYECKUH TOK. Y CIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOIO TOKA. MICTOYHMKHN MOCTOSIHHOTO
TOKa. [IefCTBUS 3EKTPUUYECKOro TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DIEKTPUUYECKUI TOK B
KHUAKOCTAX U rasax.

Onektpuueckas nemnb. Cuna Toka. DnekTpuueckoe HampsbkeHue. CONpoTHUBIECHHE MPOBOIHUKA.
VYaeneHOEe compoTuBiIeHHE BemecTBa. 3akoH Oma i ywactka unenu. IlocnenoBaTtensHoe u
napajuiesIbHOE COeIMHEHNE TIPOBOIHUKOB.

PabGora u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. DnekTpuueckue Lenu U
MOTpeOUTENH dIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

ITocTositHHBIE MarHUTHI. B3auMonelcTBHE MOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. MaraHuTHoe
rnoJjie 3eMJId ¥ €ro 3HadeHue il Ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MoJie 3JIEKTPUYECKOTO
ToKa. [ [puMeHeHune 371eKTpOMarHuTOB B TEXHUKE. [[efiCTBME MAarHUTHOTO I0JI1 HA IPOBOJHUK C TOKOM.
DneKTpoABUTaTedb IOCTOSIHHOIO TOKa. lcronb30BaHuWe dJIeKTpoJBUraTeNell B TEXHHYECKHX
YCTPOMCTBAX U HAa TPAHCIIOPTE.



Onbitel @apanes. SABieHue daeKTpoMarHuTHOW MHAYKIUU. [Ipasuio Jlenma. Dnekrporeneparop.
CriocoObl MOMy4eHUs 3JICKTPUUECKON 3HEpruu. DIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOYHHKAX

SHEPIrUH.

Jemoncmpayuu.

1. DnexTpusanus rem.

2. JIBa poia 3JIEKTPUYECKHUX 3apsAI0B U B3aUMOJCHCTBHE 3apsyKEHHBIX TEJl.
3. YCTpOHCTBO U ICHCTBHE AIIEKTPOCKOIIA.

4. DnekTpocTtaTudyeckast HHTyKIHSI.

5. 3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.

6. [IpOBOAHMKY U TUAIIEKTPUKU.

7. MopaenupoBaHu€ CUIIOBBIX JTUHUHI 3JIEKTPUUECKOTO MOJIS.

8. IcTOYHUKH TOCTOSTHHOTO TOKA.

9. JleiicTBHS AICKTPUUYECKOTO TOKA.

10. DNEeKTpUYECKU TOK B KHUIAKOCTH.

11. Ta3oBbIii pa3ps.

12. W3mepeHue cUiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3JICKTPHUSCKOTO HAMPSHKESHUS BOJIETMETPOM.

14. Peocrtar 1 Mara3uH CONPOTHBIICHHH.

15. BzaumojeicTBHE MOCTOSTHHBIX MarHUTOB.

16. MonenupoBaHie HEBO3MOKHOCTH pa3/IeJICHHs OJIOCOB MArHUTA.

17. MonenupoBaHNEe MAarHUTHBIX ITOJICH MTOCTOSTHHBIX MAaTHUTOB.

18. OmsiT Dpcrena.

19. MarHuTtHOE 1MoJie TOKa. DIIEKTPOMArHuT.

20. [eiicTBre MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

21. DnexkTpoaBUTATENb TOCTOSHHOTO TOKA.

22. UccnenoBaHue SIBICHUS IEKTPOMArHUTHOW UHIYKITHH.

23. Omprter apanes.

24. 3aBUCUMOCTH HANPaBIECHUS MHAYKIIMOHHOTO TOKA OT YCIOBUI €ro BOZHUKHOBEHHUSI.
25. DnexTporeHepaTrop NOCTOSTHHOTO TOKA.

Jlabopamopmuwvie padbomol u onvimol.

1. OnbITHI 110 HAOTIOCHHUIO SJICKTPHU3AINH TEJI HHIIYKITUSH U TPH COPUKOCHOBCHHUH.
2. UccnenoBanue NeHCTBUS SNIEKTPUIECKOTO MO HA MPOBOJIHUKH U AUDICKTPUKH.
3. Coopka u rmpoBepka paboThI AIIEKTPUICCKON IIEMTH ITOCTOSTHHOTO TOKA.
4. 3mepeHue U perylupoBaHe CUJIbI TOKA.

5. V3mepeHue u peryJIMpoBaHue HAIIPSHKCHHUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWAYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

7. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTHBICHUS MPOBOJAHHUKA OT
€ro JUTMHBI, TUTOMIA M TOTIEPEYHOT0 CEUCHHsI M MaTepuara.

8.IIpoBepka mpaBuia CIOKEHUS HANPSHKCHWH TpU TIOCIEIOBATEIIBHOM COEIMHEHUU JIBYX

PE3UCTOPOB.

9. HpOBepKa IpaBHJjia JJIs1 CUJIbI TOKA ITPU MapaJUICIIbHOM COCIUHCHUU PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHre MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIENIIEMON Ha pe3UCTOpe.

12. HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 JTaMITOUKY, OT HAaIpsHDKEHUS Ha
HEH.

13. Onpenenenue KII/] narpesarens.

14. HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TOCTOSSHHBIX MAarHUTOB.
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15. M3yueHne MarHMTHOTO TIOJIA IIOCTOSIHHBIX MAarHUTOB IMPH HX OOBEAMHEHUH H
pas3JeseHuu.

16. HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH CHUJIBI B3aUMOJICHCTBHUS KaTYIIKU C TOKOM U
Mar"uTa oT CHJIbl TOKAa U HAaIIPABJIEHUS TOKA B KaTYyIIKE.

18. W3ydenue neiicTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u usyueHue padoThl FIEKTPOABUTaTENS.

20. N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAHOBKH.

21. OnpITl 1O UCCIIEOBAHUIO SIBJIEHMSI 3JEKTPOMAarHUTHOM WMHAYKLMU: HCCIEAOBAHUE

V3MEHEHUI 3HAYCHMSI M HAIIPABJICHUS WHIYKIIMOHHOT'O TOKA.
9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JBwkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHUTEIBHOCTH
MEXaHMYECKOro  JIBHKEHUs. PaBHOMepHOe  mpsiMOJMHEWHOe  JBMKeHue.  HepaBHomepHOe
npsiMosHetHOe BIkeHue. CpeqHsst © MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JIBHUKEHUU.

Yckopenue. PaBHOyckopeHHOE TpsIMOJMHEHHOe aBrkeHue. CBoOogHoe mageHue. OIbIThI
Tlammnes.

PaBHOMepHOE nBIKEeHUE MO OKpYyxHOCTH. [lepuon u yactota oOpamienus. Jluneitnas u yriosas
ckopocTu. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprorona. Bropoit 3akoH Heiotona. Tperuit 3akoH Herorona. Ilpunimn
CyNEPNO3ULIUU CHUJL.

Cuwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHHUS CKOJIbXKEHUs, CHUJla TPEHHUS IMOKOs,
JPYTU€ BUIbI TPCHHUS.

Cuna TsHDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOTrO majeHus. J[BrkeHue
rmaneT Bokpyr Comnnina. [lepBas kocmudeckasi ckopocTs. HeBecoMOCTh U ieperpy3Ku.

PaBHOBecue marepuanbHON TOouku. AOCOMOTHO TBEpHOe Tenmo. PaBHOBecue TBEPAOro Tema C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc Ttena. M3menenwe wummnyinbca. Mmnynbe cuibl. 3aKOH COXPAaHEHHS HMMITYJIbCA.
PeaxkTnBHOE NBMKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctH, TpeHus. CBsi3b dJHEPTUH U
pabotel. [loTeHmmanbHass SHEpPrusi Tejia, MOMHSATOTO HaJ IMOBEPXHOCTHIO 3emun. [loTeHnmanbHas
SHEprusi cxatoil npyxuHsl. KuHernueckas sHeprus. TeopemMa O KHMHETMYECKOM SHEPrUU. 3aKOH
COXpPAHEHUS MEXAHUYECKOU SHEPTUH.

JHemoncmpayuu.

1. HaGnroeHue MEXaHMYECKOTO JABUKEHUS TeJIa OTHOCUTEIIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue TyTel U TPASKTOPUI JIBHIKEHHUS OJHOTO U TOTO K€ Tella OTHOCUTENIBHO Pa3HBIX TEI
OTCYETA.

3. Usmepenue CKOpoCTH U YCKOPEHHSI MPSMOJIMHEHHOTO JIBUYKEHUSI.

4. ViccnenoBaHnre MPU3HAKOB PABHOYCKOPEHHOTO JIBUKCHHUSI.

5. HabGmroienue IBMKEHUS Tella TI0 OKPYKHOCTH.

6. HaGmoieHne MeXaHW9IeCKUX sSBIICHUH, MMPOUCXOAIINX B cUCTeMe oTcuéTa «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMKEHUH OTHOCUTENIBHO KaOMHEeTa (PU3UKU.

7.3aBUCUMOCTb YCKOPEHHS TeJIa OT MAcChl TeJla U JICHCTBYIOIICH Ha HETO CHIIBI.

8. HabmoieHue paBeHCTBA CUIT TIPH B3aUMOJICHCTBUU TEIl.

9. I3mMeHeHuWe Beca Tejia MPU YCKOPSHHOM JIBUKCHHM.

10. Ilepemava uMIrynbca Ipu B3aUMOJICHCTBUU TEIl.
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11. IIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOAECUCTBUH TEIL.

12. CoxpaneHue UMITyJbca IPU HEYIPYTOM B3aUMOICHCTBUH.

13. CoxpaneHue UMIysbca Mpu a0COIIOTHO YIPYTOM B3aMMOACHCTBHUH.

14. HaGmroneHue peakTUBHOTO JIBHKCHHS.

15. CoxpaHeHue MEXaHUYECKOW IHEPTUU NPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHue MEXaHUYECKOW YHEPTHH MPH JBHKEHUU TeJia MOJ] IeHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncrpyupoBaHue TpakTa Jijisl pa3roHa U JalbHEHUIIero paBHOMEPHOTO JABM)KECHHUS IIAPUKa WIH
TEJIEKKH.

2. OnpenenieHne cpeHel CKOPOCTU CKOJIbKEHUSI OpycKa WIIM JIBMXKEHUS IIapUKa M0 HAKJIOHHON
TUIOCKOCTH.

3. OmpenienieHre yCKOPEHUs Tesa MPU paBHOYCKOPEHHOM JIBHKEHUU 10 HAKJIOHHOM IJIOCKOCTH.

4.VccnenoBaHue 3aBUCHMOCTH IIyTH OT BpPEMEHH NpU PaBHOYCKOPEHHOM BM)KCHUH 0€3
HAYaJbHOM CKOPOCTH.

5.TlpoBepka T'UIOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBHKEHHU 0€3 HavaJdbHON CKOPOCTH IYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. ccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHUSI.

7. Onpenenenne kodhUIMEeHTa TPEHUS CKOIBKEHHUS.

8. OnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUH Teja MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Omnpenenenue pabOTHl CUJIBI YIPYroCTH HpU TOIBEME Tpy3a C HCIOJIb30BAHHEM
HETIOJBMYKHOTO U TIOJIBI>KHOTO OJIOKOB.
11. N3ydenue 3akoHa COXpaHEHUsI SHEPTUU.

Pa3nesn 9. Mexannueckue Kosie0aHUsI M BOJIHBI.

KonebarenbHoe paBwkeHne. OCHOBHBIE XapaKTEPUCTUKU KoyleOaHMH: TMEpHoj, 4YacTora,
amruintyna. MatemaTuueckuil ¥ Npy>KUHHBIN MasTHUKU. [IpeBparienue sneprun npu konedaTeIbHOM
JBUKCHHH.

3aryxawomue KkojeOaHus. BoiHykneHHble KoneOaHus. Pe3onanc. MexaHu4ecKkHe BOJIHBL
CpolicTBa MexaHndeckux BOJIH. IIpononbpHble M nonepedyHsle BOJHBL J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3Byka. IHpa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGmroienue konebaHuit Tl Mo JeMCTBUEM CUITBI TSXKECTH U CHUJIBI YIPYTOCTH.

2. HaGnroienue kose0aHuii Tpy3a Ha HUTH M Ha TIPY)KUHE.

3. HabGnroeHue BBIHYX/IE€HHBIX KOJeOaHH U pe30HaHca.

4. PactipocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIN).

5. HabGnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYeCKni pe3oHaHC.

Jlabopamopuvie padbomol u onvimol.

1. Onpenenenre 4acToTHl U MepUoJia KoieOaHUI MaTeMaTHYeCKOI0 MasiTHUKA.

2. OnpeneneHre 4acTOThI U epHOoAa KoJIeOaHNH MPYKMHHOTO MasTHUKA.

3. UccnenoBanre 3aBUCUMOCTH TEpHOAa KOJEOaHUI IMOMBENIEHHOTO K HHUTH TPy3a OT JIJTHHBI
HUTH.

4. UccnenoBaHue 3aBUCUMOCTH NepHoa KoJeOaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

5. IlpoBepka He3aBUCUMOCTH NeproJia KojaeOaHHi rpy3a, MOBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.

6. OTBITHI, TEMOHCTPUPYIOUINE 3aBHCHMOCTh TEpUOJia KOJIEOaHWH TPY)KUHHOTO MasTHHKA OT
MAacchl I'py3a U )KECTKOCTH MPY>KUHBL.
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7. 3mepenne ycKopeHHus CBOOOIHOTO MaICHUSI.

Pa3znen 10. DiieKTpOMAarHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI.

ONEeKTpOMarHUTHOE IoJie. DJEKTPOMarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3neKTpOMarHUTHBIX BOJH. VCIIOIb30BaHNE JIEKTPOMArHUTHBIX BOJIH /171l COTOBOM CBSI3H.

DneKTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. I3yueHue CBOMCTB 3I€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIe IBJICHUS.

JlydyeBas monenb cBera. Mctounuku ceta. [IpsamonnHeliHOe pacpocTpaHeHe CBeTa. 3aTMEHUS
Comnnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Ipenomnenue cBeTa. 3akoH mpenomieHus cBera. [lomHoe BHYTpeHHee OTpakeHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xop nydeit B muH3e. OnTrueckas cuctema QoroarnmnapaTa, MUKpOCKONa U Teieckomna. ['na3
KaK OITHYEcKasi cucreMa. biM3opykocTs U 1abHO30PKOCTb.

Pasznoxxenue Oenoro cBera B cmekTp. OmbiTel HbtoToHa. CrokeHHE CHEKTPaJbHBIX IIBETOB.
Jucnepcus cera.

Hemoncmpayuu.

1. IlpsimonuHeHOe pacpOoCTpaHEHHUE CBETA.

2. OTpakeHue cBeTa.

3. [Tony4yenne n300paXkKeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. [IpenomiieHue cBeTa.

5. OnTHYecKHii CBETOBO/I.

6. Xox myuyeii B coOuparonieii JMH3e.

7. Xon nydeil B paccenBarollel JTHMH3E.

8. [Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

9. IlpuHnun aeiicTBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOIa.

10. Mopens rnaza.
11. Paznosxenue 6enoro ceera B CIEKT).
12. [Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onsimel.

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.

2. M3yueHne XxapakTepUCTUK W300pakeHUs MpeIMeTa B TUIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yrila MPETOMIICHUSI CBETOBOTO Jy4a OT yIJia MaJeHus Ha TpaHUIle
«BO3J1YX—CTEKJIO».

4. ITomy4yeHue n300paKeHUH C IOMOIIBbIO COOMPAOLIEH JTHH3BI.

5. Onpenenenne GOKYCHOIO PacCCTOSTHUS M ONTHYECKON CHIIBI COOMparoIei INH3HI.

6. OnBITHI MO Pa3IOKEHUIO OETIOr0 CBETA B CHEKTP.

7. OnBITHI 0 BOCTIPUSATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUITBTPHI.

Paznea 12. KBanToBble sIBJIeHHS.

OnwiTel Peszepdopna u mianetapHas Mojens atoma. Mognens aroma bopa. Hcmyckanue u
norJonieHre ceera atoMoM. KBauTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eta- U ramma-usnydenus. CTpoeHHe atoMHOTO sapa. HykionHas
MoJellb aToMHOTO sifpa. M3otonbl. PagnoaktuBHble npeBpaiieHud. [lepuoa monypacnaga aTOMHBIX
sanep.
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Slnepuble peakiuu. 3aKOHBI COXpPAHEHHsS 3apsAIOBOTO M MAacCOBOTO YHCEN. DHEPrusi CBS3U
aToMHBIX snep. CBs3p Macchl U 3Hepruu. Peakuuu cuHTe3a U neieHus sjep. VICTOUHUKHM SHEpruu
ConHua u 3B€31.

Snepnas snepretuka. JleiicTBUs paqlOaKTUBHbBIX U3ITyYEHUHN HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1. CriekTpsl U3Ty4yeHUs ¥ MOTJIOIIEHUS.

2. CIIeKTphI pa3INYHbIX Ta30B.

3. Ciektp Bogopoja.

4. HabmoieHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéruyrka HOHU3UPYIOMIUX U3TYyUCHH.

6. Perucrparus u3aydeHus MPUPOIHBIX MHHEPAJIOB U MPOJTYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HabmroqeHue CIIONIHBIX M IMHEHYATHIX CIICKTPOB U3ITydSHUSI.

2.UccnenoBaHue TPEKOB: M3MEPEHHME OHEPrUM YACTHIBI MO TOPMO3HOMY myTH (1O
dororpadusam).

3. I3aMepenue painoakTUBHOTO GoHa.

IHoBTOpHTE/IHLHO-0000 IO MOLYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINK  MOAYNb TpEeAHAa3HAueH [UId CHUCTEMaTH3aluud U 000OLIeHUS
MPEIMETHOTO COJIEPKAHHUS W OMBITA JEATEIBHOCTH, MPUOOPETEHHOTO TPU HM3YYEHHWH BCETO Kypca
¢bu3MKM, a Takke IS MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHY Mo (usuke mjs
00yJaromuxcsi, BRIOPABIINX ITOT y4EOHBIN TPEIMET.

[Tpu M3ydeHHH TAHHOTO MOJIYJS PEATU3YIOTCS M CUCTEMaTH3UPYIOTCS BUJBI JIEATEIbHOCTH, Ha
OCHOBE KOTOPBIX O0OECIeYMBACTCS JOCTMDKCHHWE MPEIAMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB  00ydeHus, (OPMHUPYETCS €CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHUE HAYyYHBIX
METOJIOB UCCJICTIOBAHMS SIBICHUI TMPUPOJIBI M TEXHUKH, OBJIAICHUE YMCHHUSIMH OOBSICHATh (PH3UICCKHEC
SBIICHUS, TIPUMEHssl TIONy4YeHHBbIe 3HaHMs, peliarh 3a7adyd, B TOM 4YHCIE KauyeCTBEHHBIE W
AKCIIEpUMEHTAIbHEIE.

[TpuHIMNIUATBHO JESTENBHOCTHBIA XapaKTep JaHHOTO pasjiela pealn3yercs 3a CYET TOTO, YTO
00ydJaroImuecs BRITIOIHSIOT 3aJaHHsI, B KOTOPBIX UM MPeIaraercs:

Ha OCHOBE IOJIYYCHHBIX 3HAHHUU pPACMO3HABATh M HAYYHO OOBACHATH (DM3HUECKUE SIBJICHHS B
OKpY’Karomiel Mpupoie U TIOBCETHEBHOW KHU3HH;

MCIIOJIb30BaTh HAyYHBIE METO/IbI UCCIIEIOBAHUS (PU3UUYECKUX SBJICHUHN, B TOM YHCIIE JIJIsl POBEPKHU
TUIOTE3 U TIOJyYSHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayudHble OCHOBBI Hanboyiee BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPAKTHISCKOTO HWCIOJIB30BAHUS PA3IMYHBIX HMCTOYHUKOB JHEPrUM HA OCHOBE 3aKOHA
MIPEeBPAIICHHS U COXPAaHEHHsSI BCEX U3BECTHBIX BUIOB YHEPTHH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne (u3uKK Ha ypOBHE OCHOBHOIO 0O0LIEro 0Opa3oBaHMsl HAMPABICHO HA JOCTH)KCHHE JIMYHOCTHBIX, METANPEIMETHBIX M IMPEAMETHBIX
00pa3oBaTENbHBIX PE3yIHTATOB.

B pesynbrare usydeHus (GU3MKH HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHus y oOydaromerocst Oyayr copMUpOBaHbBI CIECIYIOIIUE JTHYHOCTHBIC
PE3YyJIbTAaThI B 4aCTU:

e1) MaTPMOTHUYECKOT0 BOCIIUTAHUSA:

e- MIPOSIBJICHUE HHTEPECa K UCTOPUU H COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PM3NYECKON HAYKH;
®- [ICHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKIX y4EHBIX-(DU3UKOB;

¢2) rpakIaHCKOIr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

®- TOTOBHOCTb K aKTHUBHOMY YYacTHIO B OOCYXIEHHM OOIIECTBEHHO3HAUMMbBIXH ITHUUYECKUX IPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTUKEHUHN PU3UKY;

- OCO3HAHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

©3) 3cTETHYECKOro BOCIIMTAHMS:

®- BOCIPUATHE ICTETUUYECKUX KauecTB (pU3nUecKor HayKu: €€ TapMOHUYHOTO TOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

*4) ICHHOCTH HAYYHOI'0 IO3HAHMA:

®- OCO3HAHUE IIEHHOCTH (U3NYECKOH HAyKH KaKk MOIIHOIO HMHCTPYMEHTa IO3HAHUS MHpA, OCHOBBI pPa3BUTHS TEXHOJIOTUH, BaKHEHIIei
COCTABJISIFOLIEHN KYJIBTYPBI,

e- pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIE0BATENIbCKOM NesTEIbHOCTH;

¢5) popMupoBaHNA KYJbTYPHI 310POBbSI H SMOLMOHAJIBHOI0 0JIATONOJIYYHSA:

®- OCO3HaHME LIEHHOCTH 0e30macHOro o0pas3a JKU3HU B COBPEMEHHOM TEXHOJOIMUECKOM MHpPE, BAXKHOCTH MpaBuil 0€30MacHOro MOBEAEHUS Ha
TpPaHCHOPTE, Ha JOPOrax, ¢ HIEKTPUYECKUM U TETJIOBBIM 000pYIOBAHUEM B JIOMAILITHUX YCIIOBHSIX;

- cpOPMUPOBAHHOCTH HAaBbIKA pe(IIEKCUU, TPU3HAHKNE CBOETO IPaBa Ha OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4eloBeKa;

¢6) TPYA0BOI0 BOCIIMTAHHUS:

e- AaKTHBHOE ydacTHE€ B pEUIEHMM NPaKTHUYECKUX 3ajad (B paMKaX CeMbH, 00pa3oBaTelbHOM OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOW M
COLIMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOLINX B TOM YUCIIe U (PU3HMUECKUX 3HAHUIA;

- UHTEpEC K MPAKTUUECKOMY U3YUYEHHUIO MPOQecchii, CBA3aHHbBIX ¢ (PU3UKOM;

©7) 3K0JIOTHYECKOT0 BOCTIUTAHMSI:

®- OpuCHTAIWsA HAa IPUMCHCHUC (1)I/IBI/I‘IGCKI/IX 3HAHUH AJId pCIICHHUA 3a1a4 B o0acTu 0pr>1<a}01ue171 CpE€abl, INIAHUPOBAHUA IMMOCTYIIKOB U OLI€CHKU HUX
BO3MOJKHBIX ITOCJEACTBUM JJI1 OKPYKAKOIIEH CpeJibl;
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- 0CO3HAHUE INI00ATILHOTO XapaKTepa IKOJIOTNIECKUX IpoOIIeM U IMyTel UX pelLIeHus;

¢8) ajanTanuu K U3MEHSIIOIMMCS YCJI0BHAM COLMAIbLHOI U NPUPOIHON cpelbl:

- IOTPEOHOCTh BO B3aMMOJICHCTBHU IMPH BBITIOJHEHUHU HCCIECIOBAHUNA U MPOEKTOB (PU3MUECKON HAIPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM
JPYTHX;

®- [TOBBILICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTD;

e- MOTPeOHOCTH B (POPMHUPOBAHNUU HOBBIX 3HAHHUH, B TOM YHCIIe (POPMYIUPOBATH UJCH, IOHSATHS, THIIOTE3bI O PU3NIECKUX OOBEKTaX U SIBICHUSX;

- 0CO3HaHUE JIEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

e- [JIJAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHNHN HOBBIX (PH3MUECKUX 3HAHHIA;

- CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aMMOCBSI3HU IPUPO/IBI, 00IIECTBA U YKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKIX 3HAHMIA;

®- OIICHKA CBOMX JICUCTBHIA C YYETOM BIHMSIHHUSA HA OKPYKAIOIIYIO CPEy, BO3SMOXKHBIX TTTOOAIBHBIX ITOCIIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OocBOeHHMS mTporpaMMbl Mo (U3MKE HAa YpPOBHE OCHOBHOrO oO0miero oOpa3zoBanus y oOyuaromierocss OynyT cGOpPMHPOBAHBEI
METAllpEeAMETHBIC PpPeE3YyJ/ibTaTbl, BKIIOYAKOIMWC I103HABATCIIbHBIC YHUBCPCAJIBbHBLIC y‘-Ie6HI>IC HeﬁCTBHH, KOMMYHUKATUBHBIC YHHUBCPCAJIbHBIC
y4eOHbIe EHCTBHS, PEryJIATHBHBIC YHUBEPCAIbHbBIC y4eOHbIC ACHCTBHS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKkue AeicTBHA:

®BLISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

®yCTaHABJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS JUIsl 0000IIEHUs U CPAaBHEHUS;

®BBISIBIIATH 3AKOHOMEPHOCTH U IPOTHBOPEUHSI B pacCMaTpUBaeMbIX (DakTax, JAHHBIX U HAOMIOJACHUSAX, OTHOCALIMXCS K (PU3UUECKUM SIBIICHUSM;

®BLISIBJISATH TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U NIPU W3YUYEHUH (PU3NUYECKUX SBICHUH M MPOLIECCOB, ENaTh BBIBOBI C UCIOIb30BAHUEM JIEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJINUMH;

®CaMOCTOSITEJIBHO BBIOMpaTh crnoco0 pemeHus y4eOHOl ¢u3nyeckoil 3anayu (CpaBHEHHE HECKOJIbKHUX BapUaHTOB pEHIeHMs, BHIOOp Hauboiee
MOJIXOJIALIETO C YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

®ICITI0JIb30BATh BOIPOCHI KAK HCCIIEA0BATEIbCKUN HHCTPYMEHT O3HAHMUS;

®[IPOBOJUTH [0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN (pU3Mueckuil SKCrepuMeHT, HeOOoJbIIOe HccieoBaHue (U3HUECKOTO
SIBJICHUS;
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®OIICHNUBATh HAa IPUMEHUMOCTD U JIOCTOBEPHOCTh MH(POPMAITUIO, TOJIYYSHHYIO B X0/1€ UCCIICIOBAaHUS WIIH YKCIIEPUMEHTA;

®CaMOCTOATENBHO (hOpMYyTUPOBATH 000OICHNS U BHIBOJIBI IO PE3Y/IbTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, OIIBITA, UCCIICIOBAHUS;

®IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a TAKXKE BBIABHIaTh HPEANONIOKEHUS 00 MX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTax.

Paborta ¢ unopmanmeii:

®IIPUMEHSATh PA3JIMUHbIE METO/bI, MHCTPYMEHTBI U 3alpoChl NPH MOUCKE M 0TOOpe MH(POpMALMU WIM JaHHBIX C Y4ETOM IPEUIOKEHHON yueOHOM
¢busnyeckoil 3anauu;

® AHAITM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX BUAOB U (POPM MPEICTABICHHS;

®CaMOCTOSITEIIFHO BBIOMPATh ONTUMAIBHYIO ()OPMY MpeNCTaBIeHUs WHPOPMALMK U WIUTIOCTPUPOBATH pellaeMble 3aJadyd HECIOKHBIMUA CXEMaMH,
IrarpaMMaMu, HTHOU rpaduKoi 1 nX KOMOMHAIMSIMH.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC YUeOHbIC 1eliCTBUA:

®B X07I¢ 00CYX/IeHHs Y4eOHOro MaTepuaia, pe3ybTaToB JJa0OPAaTOPHBEIX PabOT M MPOEKTOB 33aJaBaTh BOIPOCH! MO CYLIECTBY 00CYX)/1aeMOil TEMBI U
BBICKA3bIBaTh UJI€U, HAIIEJIEHHBIE HA PELICHUE 3a/1a4l U MOJIepKaHue 0J1aroKenaTeIbHOCTH 00ILEeHNUs;

®COIOCTABJIATh CBOM CYXKACHUS C CY)KACHUAMU JIPYTHX YYaCTHUKOB JIMAJIOra, 0OHAPYKUBATh Pa3IMuUe U CXO/CTBO MO3ULIMIA;

®BBIPAYKATH CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

¢ [1yOJINYHO MPEACTABIATh PE3YJIbTAThl BBIIIOJHEHHOTO (PU3MUECKOTO OMbITA (3KCIIEPUMEHTA, UCCIIE0BAHMSL, IPOCKTA);

®[IOHMMAaTh U UCIOJB30BaTh MPEUMYILIECTBA KOMaH/AHON U UHIMBUIyaJIbHOU pabOThl IPU PEIIEHUN KOHKPETHON (PU3NYECKON MPOOIIEMBI;

®[IPUHUMATh LIE€IM COBMECTHOW JAESTEIbHOCTH, OPTaHMW30BBIBATH JECUCTBUSA MO €€ JOCTH)KEHMIO: PacHpeleNiaTh PO, 00CYXJIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

®BBLINOJIHATE CBOIO YacTh PabOTHI, AOCTUras KaueCTBEHHOTO pe3ysbTaTa MO CBOEMY HANpaBJIEHUIO M KOOPAWHUPYS CBOM JEHCTBUSA C APYTUMH
YJIEHaMU KOMaHJIbl;

®OIICHUBATh Ka4€CTBO CBOET0 BKJIaJia B OOIIMK NPOAYKT O KPUTEPHSIM, CAMOCTOSATENBHO COPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIE€UCTBHUS.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranmu3anmus:

®BLISIBIIATH MPOOJIEMBI B AKU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS petieHus] PU3NYeCKUX 3HaHUMI;

®OPUEHTUPOBATHCA B PA3IMYHBIX MOAX0AaX NPUHATUS pellleHuH (MHIUBUAYalbHOE, IPUHATHE PELUICHHS B TPYIINe, IPUHATHE PELICHUI TPyIIoif);

®CaMOCTOSITENIBHO COCTABJISITh AITOPUTM pelleHus (PU3MUECKON 3a/1aui UM IJIaHa UCCIIEIOBaHUS ¢ YIETOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATH Mpe/jlaraeéMble BApUAHThI PELICHUH;

e 1e1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
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CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

®1aBaTh aJICKBATHYIO OLICHKY CUTYallMH U MpeUIaraTh IjaH €€ N3MEHEHHUS;

©00BACHATH IPUUUHBI JOCTHKEHUS (HEJOCTUKECHHUSI) PE3yIbTAaTOB JAEATEIILHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

®BHOCUTh KOPPEKTUBHI B JAEATEIbHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHHS (U3NYECKOTO HCCIEAOBAaHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENECTB, N3MEHUBIINXCS CUTYAIM, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYAHOCTEH;

®OLICHUBATh COOTBETCTBUE PE3YiIbTaTa €U U YCIOBUIM;

®CTaBUTH ce0s Ha MECTO JAPYroro YeJoBeKa B X0/1€ CIopa WIHM JUCKYCCUU HA HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

e[IpU3HABATh CBOE MPABO Ha OLIMOKY MPH pelieHnH (PU3NUECKHX 3a]a4 WIH B YTBEPKACHUIX HA HAYYHBIE TEMBI M TaKOE K€ MPaBo IPYroro.

IHNPEAMETHBIE PE3YJIBbTATbBI

K koniy o0y4enus B 7 KJacce IpeMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE OJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCST YMEHHIA:

®1ICII0JIb30BATh MOHATUA: (PU3UYECKUE U XUMHUUYECKUE SBJICHMs, HAOIIOEHHE, SKCIIEPUMEHT, MOJEIb, IMIIOTe3a, €AUHULBI (PU3MUECKUX BEJIMYMH,
aToM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPIOE, KUAKOE, ra3000pa3HOe), MEXaHUUECKOE JBM)KEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
IPSMOJIMHEIHOE), TPAeKTOPHUs, paBHOAEICTBYIOMIas CHia, Aeopmanus (yrpyras, INIACTUYECKas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

epaznuyarh sBieHUs (IubQy3us, TEIUIOBOE [BWKEHHME YacTUL[ BELIECTBAa, PABHOMEPHOE [BUIKEHHE, HEPAaBHOMEPHOE IBM)KEHHE, HWHEpLHs,
B3alMO/JIEICTBHUE TEJI, PABHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHOW OCBIO BpAILlEHUs, IIepeiadya AaBJIECHUs TBEPABIMU TEIaMHU, )KUIKOCTSIMU U razamH,
aTMoc(epHOe NaBlieHUE, TUIaBaHUE TeJl, MPEeBpallleHnus MEXaHWYECKOW PHEPIuM) MO OMUCAHUIO0 UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

epacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBJICHUI B OKPYXAIOLIEM MHpPE, B TOM yucie (U3MUECKUE SBICHHUS B MPUPOAE: IPUMEPHI
JBUKEHMS C Pa3IMYHBIMU CKOPOCTSMHU B JKMBOM M HEXHMBOW MPUPOJE, JEMCTBHE CHIIBI TPEHHUS B MPHUPOJE M TEXHUKE, BIUSHHE aTMOC(EpHOro
JlaBJIEHHs] Ha KMBOM OpPraHU3M, IJIaBaHUE PBIO, pplyard B Tejie YeJIOBEKa, NMPH ATOM NEPEeBOJUThH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBLACIATDH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI;

®OMUCHIBATh M3YYEHHBIE CBOICTBA Tel U (PU3MYECKHE SIBICHUS, MCIONB3YS (hU3NyYecKre BENIWYMHBI (Macca, 00bEM, IUNIOTHOCTh BEIIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEOHSSI CKOPOCTb, CHJIa YNPYIOCTH, CWJIA TSDKECTH, BEC Tela, CUJIa TPEHUs, JaBleHue (TBEPIOro Tesa, JKUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOUIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(PQHUIMEHT IO0JIE3HOT0 ICHCTBUS MEXaHHU3MOB,
KMHETHYeCKasl U MOTEHIUAJIbHAsL SHEPTHs), IPU ONKMCAHUU IPABUILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEIMYNH, UX 0003HAUEHUS U
eIMHUIIB! (PU3MUECKUX BETMYMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMUMUHY C APYTUMH BEIUYHMHAMH, CTPOUTDH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIHYNH;
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eXapaKTepU30BaTh CBOICTBA Tel, (hU3MUYECKHE SBICHUS U MPOLIECCHI, UCTIONb3YS MpaBUia CIOKEHUs CUIT (BIOIb OJHOM NPAMOif), 3aK0H ['yka, 3aKoH
[Tackaisi, 3aKk0H ApXuMmena, MpaBUIo paBHOBECHS pbruara (010Ka), «30J10TO€ MPABUII0» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHHUECKOW SHEPTUH, TIPU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MATEMAaTUUYECKOE BBIPAXKECHUE;

®00BACHATh (hPU3NYECKHE SBJICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHWCJIE U B KOHTEKCTE CUTYallMil MPaKTHKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemarh pacu€éTHbIC 3a/1a4u B 1—2 NefCTBHA, HCIIONB3Ys 3aKOHBI M (DOPMYJIBL, CBSI3bIBAIONINE (PU3NUECKUE BETUUYMHBL: HA OCHOBE aHAJIM3a YCIOBHUS
3aJ]auu 3aIUChIBAaTh KPAaTKOE YCIOBHE, MOJCTABIATh (U3NUECKUE BEIUYMHBI B ()OPMYIBI M MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC JaHHBIE,
HE00XO0AUMBIE JJIS peLIEHUs 3a/1a4, OLIEHUBATh PEAJTMCTUYHOCTD MOJYYEHHOHN (pru3nueckoi BEeIMUMHBI;

®pAcro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOUIM (PU3UYECKUX METOJIOB, B ONHMCAHWUU HCCIEIOBAHHS BBIICISATH MPOBEPSIEMOE
IPENoaokKeHne (TUIoTe3y), pa3inyaTth U UHTEPIPETUPOBATh MOJYyYEHHBIM pe3ybTaT, HAXOAUTh OUIMOKM B XOJI€ OIBITA, JeJaTh BBIBOJBI IO €0
pe3yJibraTam;

®IIPOBOJIUTH ONBITHl MO HAOIIOACHUIO (PU3NYECKUX SIBICHUN MM (PU3MUECKUX CBOMCTB Teil: (OpPMYyIUpPOBaTh MPOBEPSIEMbIE IMPENNOI0KEHHUS,
coOHpaTh YCTaHOBKY U3 IIPEJIOKEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBI;

®BEITTOJIHATH MPSMBIE H3MEPEHUS PACCTOSHUS, BPEMEHHU, MAcChl Tea, 00bEMa, CHIIBI U TEMIIEPATyPhl C UCTIOIH30BAHUEM aHAJIOTOBBIX U IH(POBBIX
prOOPOB, 3aMUCHIBATH MTOKA3aHUS TPHOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTA U3MEPCHHI;

®IIPOBOJIUTH HCCIIEI0OBAaHME 3aBUCHUMOCTU OAHOHN (hHU3MYEeCKON BEIMUYUHBI OT APYrod C MCIOJIb30BAaHHEM INPSAMBIX W3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JABMKYLIETOCs Tejla OT BPEMEHU JBM)KEHUS Tela, CUIIbI TPEHUS CKOJIbKEHHsI OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CUJIbl TPEHHUS OT IUIOLIaJd CONPUKOCHOBEHHUS TEJ, CHJIbI YIPYTOCTH OT YUIMHEHUS NPYKUHbI, BHITAIKUBAIOLIEH CUJIbI OT 00BEMaA
NOTPYKEHHON YaCTH Teja U OT IJIOTHOCTHU KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TITyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUI
IUTaBaHMs TN, YCJIOBHM paBHOBECHsI pblyara M OJIOKOB), y4acTBOBaTh B IIJIAHMPOBAHUM Y4E€OHOTO HCCIIENOBaHMs, cOOHMpaTh YCTaHOBKY H
BBINOJIHATE M3MEPEHHUs, cielys NpPeUIOKEHHOMY IUIaHy, (UKCHpPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (U3MUECKUX BEIWYMH B BHJIE
MPEIOKEHHBIX Ta0IHIl U TpaUKOB, AeaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIEIOBAHMUS;

®IIPOBOJIUTh KOCBEHHbIE U3MepeHHs (PU3NUECKUX BEIMUYUH (TJIOTHOCTh BELIECTBA JKUAKOCTH U TBEPJOTO Teja, CHJIa TPEHUS CKOJIBKEHUS, AaBJICHHUE
BO3/yXa, BBITAJIKHBAIOIIAs CHJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B XKMJKOCTh TeNO, KOI(P(UIMEHT MOJIE3HOr0 ASUCTBUS MPOCTHIX MEXAaHHU3MOB),
clenysl MpeIoKeHHON MHCTPYKUUU: MPH BBIMOIHEHUH U3MEPEHUN coOUpaTh IKCHEPUMEHTAIbHYIO0 YCTAHOBKY M BBIYUCIATH 3HAUYEHUE MCKOMOM
BEJIMYMHBI;

e cOOI01aTh MpaBUila TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

eyKa3bIBaTh NMPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETp, JAUHAMOMETpP, COOOIIAIOIIMECS COCYIbI, Gapomerp,
pblYar, MoJABMXHBIN M HEMOBM)KHBINA OJIOK, HAKJIOHHAS IIIOCKOCTB;
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eXapaKTepU30BaTh NPUHIHIBI JEHCTBUS U3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOW HA MX OMHCAHUS (B TOM YHCIE: MOJIIIMITHUKY,
YCTPOMCTBO BOJAOIPOBOJA, TMAPABIMYECKUI Npecc, MAaHOMETP, BHICOTOMEp, NMOPUIHEBOW HACOC, apeoMETp), HCIOJIb3ys 3HAHHS O CBOMCTBax
(bu3nYeCcKUX SIBICHUH U HEOOX0AUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOANUTH NMPHUMEPH! (HAXOAUTh MH(MOPMAIHMIO O MPUMEPaX) MPAKTHUECKOTO HCIONIb30BaHUS (DPU3NYECKUX 3HAHWN B MOBCEAHEBHOM KM3HM IS
obecriedeHrs: 0e30MacHOCTH MpH OOpameHHH ¢ NPUOOpPaMU M TEXHHUUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHs 3J0POBbS M COOJIIOJCHHS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOILLEH CPELE;

® OCYILIECTBIISATH OTOOP MCTOUHUKOB MH(POpMaLuu B IHTEpHETE B COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUI
U MYTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIJICISATH HH(POPMAINIO, KOTOPAs SBISETCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJIOCTOBEPHOI;

®1ICII0JIb30BATh IIPH BBIIOJHEHUM YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJSAPHYIO JUTEpaTypy (U3NYECKOro COJEpKaHMs, CIIPaBOYHbIE MaTepHalbl,
pecypcsl cetr IHTepHET, BIaaeTh MpHEMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeo0pazoBaHmst HHGOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

eC03/1aBaTh COOCTBEHHbIE KPaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHMKOB MH(OpMaIuK (U3NYECKOTO COJEpKaHUS, B TOM
yuciae MyOJUYHO JenaThb KpaTKMe COOOIIEHUS O pe3ysbTaTaxX IMPOEKTOB WIM Y4EOHBIX MCCIEIOBAHUN, NMPU 3TOM TI'PaMOTHO HCIOJIb30BaTh
M3YyYCHHBIN MOHATHUHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BHICTYILICHHE MTPE3CHTAIHCH;

®IIpU BBIOJHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAHUM paclpelesaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUHU C ITOCTABICHHBIMU 3a/1a4aMH,
CJIEZIUTH 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUH, a/IeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JACATEIBHOCTb IPYIIbI, BBICTPauBaTh KOMMYHHKAaTHBHOE
B3aUMOJICYICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kjiacce peMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTh Y O0YJArOIUXCS YMEHUI:

®ICII0JIB30BATh MOHATHS: MAacca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHHE aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIECTBA, KPUCTAIIINYE CKUE
U aMOp(QHBIE Tejla, HACBHIIIEHHBI W HEHACBHIIIEHHBIM Map, BIAKHOCTb BO3[yXa, TEMIEparypa, BHYTPEHHsSl SHEprus, TEIJIOBOW JBHUraTellb,
JJIEMEHTAPHBIN IIEKTPUYECKUN 3apsl, JJIIEKTPUUECKOE I0JIE, IPOBOJHUKU U JUDIIEKTPUKH, IIOCTOSTHHBIN DJIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

epa3iuuaTh SABJICHUS (TEIJIOBOE PACUIMPEHUE U CKAaTHe, TeIulonepeaada, TeIIOBOe paBHOBECUE, CMAYMBaHUE, KaWLISPHbBIE SIBJICHMS, HUCIIApEHHE,
KOHJICHCAllUs, IUIaBJIEHWE, KpUCTalu3auus (OTBEpAEBAaHME), KHUIEHHE, Temonepeaadya (TEMJIONpPOBOJHOCTh, KOHBEKIHUS, H3IYYEHUE),
JJIEKTPU3aLMs TEJ, B3aUMOJIEUCTBHUE 3apsfOB, NEUCTBUS JIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE MAarHUTOB, IEHUCTBHE
MarHMTHOTO MOJII Ha IMPOBOAHMK C TOKOM, AJIEKTPOMAarHWTHAas MHAYKIMS) O ONUCAHUIO HUX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

epacro3HaBaTh NMPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SBJICHHUN B OKPYXKAIOIIEM MUPE, B TOM YHCIIe PU3NYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE
HaTSKEHHME U KalWJUIIpHBIE SIBIICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoie, u3inydeHue CoiHIla, 3aMep3aHrue BOJA0EMOB, MOpCKHe OpU3bl, 00pa3oBaHKe
POCBI, TyMaHa, MHesl, CHera, 3JIeKTPUUeCKUe sBJICHHUs B aTMoc(depe, JIeKTPHUECTBO KHUBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMIId, Apeil] MOII0CoB,
pOJIb MarHUTHOTO MOJS JJs KU3HM Ha 3emiie, MOJSpHOE CHSHHE, MPH 3TOM IEpPEeBOJIUTh MPAKTHUECKYI 3aJadyy B y4eOHYIO, BBLIETATh
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBICHUH;
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®OINUCHIBATH N3YUEHHBIE CBOMCTBA TeN U (PU3MUYECKHE SIBICHHS, UCTIOIb3Ys (PU3UUYECKHE BEITMUUHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsI, KOJIUYECTBO
TEIUIOTHI, Y/AeTIbHAs TEIUIOEMKOCTh BEIIECTBA, YAETIbHAs TEIUIOTa IJIABJICHUS, YAelIbHAs TEIUIOTa MMapooOpa3oBaHus, yAelIbHas TEIJIOTa CrOPaHHS
TOIJINBA, KO3()(UIMEHT MONe3HOro NeMCTBUS TEIUIOBOW MAlIMHBI, OTHOCUTENbHAs BJIAKHOCTb BO3/yXa, 3JEKTPUYECKUN 3apsi, cuUja TOKa,
NEKTPUYECKOE HANpPSKEHUE, COITPOTUBIIEHUE IIPOBOIHUKA, YIEIBHOE CONPOTUBIIEHNE BELIECTBA, PA0OTa M MOIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
ONMCaHUM NPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHMS U €IUHMLBI (PU3MUECKUX BEIWYHMH, HAXOIUTh
(opMyIbl, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIWYHMHY C JAPYTMMH BEIUYHMHAMH, CTPOUTH I'paUKU H3YyYCHHBIX 3aBUCHUMOCTEH (HU3MUYECKUX
BEJIMYMH;

®XapaKTepU30BaTh CBOICTBa TeJ, (PU3UUECKUE SBJICHUS U IPOLIECCHI, HCIIOJIb3YsS OCHOBHBIE IOJIO)KEHUS MOJEKYISIPHO-KMHETUYECKON Teopuu
CTPOEHHMSI BEUIECTBA, IPUHIUI CYNEPIO3ULMH NoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JiIs yyacTKa LEeNu, 3aKOH
JUkoyns—JleHna, 3aKOH COXpaHEHMsI SHEpruM, HPU 3TOM JaBaTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHYeCcKOe
BBIPAKECHHUE;

®00BACHATh (PU3NYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYAl[M MPAaKTHKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOH Ha 1—2 M3yuyeHHBIX CBOMCTBA (PM3MUECKUX SIBICHHH,
(U3NIECKHUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

epelaTh pacu€THbIC 3a/1a4u B 2—3 JIeHCTBUS, MCIIOJIb3Ys 3aKOHBI U (hOPMYJIBL, CBSI3bIBaIONINE (DU3UUYECKHE BEJIMYMHBI: HA OCHOBE aHAINM3a yCIOBUS
3aJ]auy 3alMCBhIBaTh KPATKOE YCIIOBHE, BBISBISITh HEJOCTATOK JAHHBIX ISl PELICHUS 3a/1a4H, BHIOMPATh 3aKOHBI U (hOPMYITbI, HEOOXOAMMBIE IS €€
peleH sl, TPOBOIUTH Pacy€Thl U CPAaBHUBATH MOJyYEHHOE 3HaUCHHE (PU3NIECKON BETMUMHBI C U3BECTHBIMH JJTaHHBIMH;

epacrno3HaBaTh MNPOOJEMBI, KOTOPbIE MOXHO pEHIMTh MPU NOMOIIM (U3NYECKUX METOAOB, HCIIOJIb3YysS ONHCAHHE MCCIEI0BaHUS, BbIIEIAThH
MIPOBEPSIEMOE MPENIOJIOKEHNE, OLIEHUBATH IPABHIIBHOCTD MOPSsIIKA IPOBEJIEHUS UCCIIEOBAHMUS, J€J1aTh BBIBOIBI;

®IIPOBOJIUTH ONBITHI 110 HAOIIOJCHUIO (PU3HUECKUX SBICHUN WK (PU3UYECKUX CBOMCTB Tel (KaluJUIIpHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHHs BO3lyXa
oT ero o0ObEéMa, TemIeparypbl, CKOPOCTH Ipollecca OCTbIBaHMS M HarpeBaHMs NpU H3ITyYEHHH OT I[BeTa M3Jyyaromied (morjiomaromeil)
MOBEPXHOCTH, CKOPOCTh HMCHIApPEHHUs BOABI OT TEMIIEpaTypbl KHJIKOCTU W IUIOUIaAM €€ MOBEPXHOCTH, JJIEKTpU3alus Tel U B3aUMOJEUCTBUE
NEKTPUYECKUX 3apsIOB, B3aUMOJECHCTBUE IIOCTOSIHHBIX MAarHUTOB, BHM3yaJW3alMs MArHUTHBIX IIOJ€H ITOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOTO TIOJISl Ha IPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpPMYIHMpPOBaTh
IIpoBEpsEMbIE TPEATIOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOT0 000py/1I0BaHHUs, ONTUCBHIBAThH X0OJ1 OMBITA U (DOPMYITUPOBATH BBHIBOJIBI;

®BLINIOJIHATH MPAMbIE U3MEPEHUsI TeMIepaTypbl, OTHOCUTEIBHON BIaKHOCTH BO3/lyXa, CHUJIbl TOKA, HAMPSHKEHUsI C MCIOJIb30BAaHUEM aHAJIOTOBBIX
pruOOPOB U TATYMKOB PU3NYECKUX BETUUHMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUI ¢ yUETOM 3a/1aHHOI a0COJIFOTHOM MOTPEUTHOCTH;

®IIPOBOJIUTH HCCIIEZIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MYECKOH BENMYMHBI OT JAPYrod C MCIOJB30BAaHMEM NPSMBIX HM3MEPEHHUH (3aBHCHMOCTH
COIIPOTHBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, MJIOUIAJN MONEPEUYHOr0 CEYEHUs M YJEIbHOIO CONPOTUBIIEHUS BELIECTBA NPOBOAHMKA, CHIIBI TOKA,
UIYIIEro 4epe3 MPOBOJHUK, OT HANpsHKEHUS Ha MPOBOAHMKE, MCCIEAOBaHUE MOCIEI0BATEILHOTO U MapajuIeIbHOTO COETUHEHUHN MPOBOJIHUKOB):
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IUTAHUPOBATh HCCIEIOBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEAYS MPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH PE3yJbTAThI
IIOJTyYEHHOM 3aBUCHMOCTH B BHJIE TaOJIUI U I'paUKOB, JeaTh BHIBOJIbI IO PE3YJIbTaTaM UCCIIEA0BAHUS;

®IIPOBOJIUTH KOCBEHHBIC M3MEPEHHUsI (PU3NUECKUX BEIHUYUH (yIesIbHAs TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHUE MTPOBOIHUKA, pab0Ta M MOIIHOCTh
AJIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEATIOKCHHON MHCTPYKIUH, U BBIYUCIATD
3Ha4YeHUE BEJIINUMHBI,

e Co0IIIO/IaTh MPaBHJIa TEXHUKH 0€30MaCHOCTH MPpH paboTe ¢ 1a00opaTopHbIM 000pyI0BaHUEM;

eXapaKTepU30BaTh NMPUHLIMUIBI JEHCTBUA HW3YYEHHBIX NMPUOOPOB M TEXHHUUYECKUX YCTPOWCTB C OMOPOM HAa WX OMHUCAHUA (B TOM 4YHCIE: CHCTEMa
OTOIUICHHSI IOMOB, TUTPOMETp, MapoBasi TypOWHa, aMIIepMETpP, BOJIBTMETP, CYETUUK DIICKTPHUUECKON YHEPTHH, SIIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPUOOphl (IpUMEpHI), 3JIEKTPUUYECKUE NPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb MOCTOSHHOIO TOKa),
UCTIOJB3Ys 3HAHHSI O CBOMCTBAX (PM3UYECKUX SBJICHUN U HEOOXOMMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

epaco3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA U U3MEPUTENIbHBIE IPUOOPHI 110 CXeMaM U CXEMaTHUYHBbIM PUCYHKaM (PKUAKOCTHBIA TEpMOMETP,
TEPMOC, TICUXPOMETP, TUIPOMETP, JIBUraTellb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOII, PEOCTAT), COCTABIISATH CXEMbl 3JEKTPUUECKHUX LEened c
M0CJIe/I0BATEIbHBIM U NapaJljieIbHbIM COEAMHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUs 3JIEMEHTOB JIEKTPUUECKUX LIENeH;

®IIPUBOANTH NMPHUMEPH! (HAXOAUTh MH(GOPMAIHIO O MPUMEPAX) MPAKTHUECKOTO HCIOIb30BaHUS (DU3NYECKUX 3HAHWN B NOBCEAHEBHON JKU3HU IS
obecriedeHrs: 0€30MacHOCTH TMPH OOpalIeHHHd ¢ TMPUOOpPaMU W TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 370POBbS M COOJIOJCHHS HOPM
HKOJIOTUYECKOT0 MOBE/ICHUS B OKPYKaIOLIEeH cpele;

®OCYUIIECTBIIATh MOUCK MHPOpMAIINN PU3NYECKOTO cosiepkaHus B IHTepHeTe, Ha OCHOBE NMEIOIIMUXCS 3HAaHUHN U IMYTEM CPaBHEHUS JOMOJHUTENbHBIX
HCTOYHUKOB BBIIEIATh UH(POpPMAIIHIO, KOTOpas ABJSETCS MPOTUBOPEUYUBOM HIIM MOKET OBITh HEIOCTOBEPHOM;

®1ICTIOJIb30BATh TP BBHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO JUTEparypy (U3NYECKOro COJAEp)KaHMs, CIPaBOYHbIE MaTepHallbl,
pecypcel cetr IHTepHeT, B1ageTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

eco3/laBaTh COOCTBEHHbIE NUCHbMEHHBIE M KpaTKHe YCTHbIE COOOIIeHus, o0oOmias MHPOpPMAIMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOTO
COJiep’KaHusl, B TOM 4HCIE MYyOJUYHO MPEACTaBIATh PE3YyNbTaThl MPOEKTHOM WM HCCIIEN0BATENIbCKON NEATEIbHOCTH, MPU ATOM TI'PaMOTHO
MCMOJIb30BaTh U3yYEHHBIH MOHATUIHBIN annapaT Kypca GU3UKH, CONPOBOXK/IATh BHICTYIUIEHUE MTPE3CHTAIUECH;

®[IpM BBINIOJIHEHUN YYEOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3MUECKHUX IPOLECCOB PpacCHpelesTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C
MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTHh 32 BBIIOJHEHHEM IUIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJaJa B
JesTeIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, IPOSIBIISAS TOTOBHOCTD pa3pemaTh KOH(IUKTHI.

K koHIy 00y4enus B 9 kJacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YJarOIIMXCS YMEHUH:

®1ICTIOJIb30BATh MMOHATHUS: CHUCTEMa OTCY€Ta, MaTephalibHas TOYKAa, TPACKTOPHs, OTHOCHTEIBHOCTh MEXaHHYECKOTO JBWKEHMS, Aedopmanus
(ynpyras, niactudeckas), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U INEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJIO,
LEHTP TSHKECTU TBEPAOIO Tejla, paBHOBECHE, MEXaHMYECKHE KOJeOaHUs U BOJHBI, 3BYK, MH(QPA3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHHIC BOJIHBI,
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IIKaJIa HJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS M MOTJIOUIeHHUs, alb(da, 6eTa- 1 raMMa-u3I1ydeHus,
U30TOIIBI, sIEpHAsi DJHEPTETUKA;

epa3nyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBIKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOIHOE
MaJICHUE TeJ, paBHOMEPHOE JBM)KEHHUE MO0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJl, PEaKTUBHOE JIBI)KEHHE, KOJIeOaTeIbHOE ABIKEHHE (3aTyXaloUIie H
BBIHY)KJICHHbIE KOJICOaHUs), pE30HAHC, BOJHOBOE JIBUKEHHE, OTPa)KEHUE 3BYKa, IPSIMOJMHEHHOE pacHpOCTpaHEHUE, OTPaXXEHHUE U NPeIOMIICHHE
CBETa, IOJIHOE BHYTPEHHEE OTpPaKEHUE CBETA, PA3JIOKEHHE OEJIoro cBeTa B CHEKTP M CIIOKEHHE CIEKTPAIbHBIX LIBETOB, JAMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOTO CIIEKTpa U3JIy4eHHsI) 110 ONMCAHUIO UX XapaKTEPHbIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

epacIio3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3NYECKHUX SBJICHUN B OKpY’KarolleM Mupe (B TOM uucie (Gu3nyecKue sBJICHHs B MPUPOJIE: IPUIHUBBI U
OTJIUBBI, ABMKEHHE IU1aHeT CONHEYHOM CHCTEMBI, PEAKTUBHOE JABU)KCHHE XKMBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSICEHUE,
CeiCMUYECKHEe BOJHBI, I[yHAMH, 3XO, IIBETA TEJ, ONTUYECKHUE SIBICHUS B MPUPOAE, OMOJOTHYECKOe IEHCTBHE BUAMMOTO, YIbTPA(QHOIETOBOTO U
PEHTI€HOBCKOI0 M3JIy4Y€HHUH, €CTECTBEHHBIH PpaJMOaKTHBHBIN ()OH, KOCMHUYECKHE JIydHd, PaAMOaKTUBHOE H3Iy4YEHHUE HPUPOJHBIX MHMHEPAJIOB,
JeiCTBUE PAJIMOAKTHBHBIX U3TYyYCHUI Ha OPTaHU3M UYEJIOBEKA), IPU 3TOM MEPEBOANTH MPAKTUIECKYIO 33/1a4y B Y4€OHYIO, BBIJICIATh CYIIECTBEHHBIC
cBOlcTBa (IpU3HAKHN) (PU3UYECKHUX SBJICHUIA,

®OMHCHIBATH M3YyUYCHHBIC CBOWCTBA TEN M (PU3MUECKUE SBIICHHS, MCIIONB3YS (pU3MUECKUE BEIMYUHBI (CPEOHSSI U MTHOBEHHAS CKOPOCTH Tesla MPHU
HEPAaBHOMEPHOM [IBHJKCHHMM, YCKOPEHME, IepEeMELICHUE, MyTh, YIJIoBas CKOPOCTb, CHJAa TPEHHs, CUJa YIPYTNOCTH, CHJIA TSKECTH, YCKOpEHHE
CBOOOJTHOTO Ma/ICHUs, BEC Tela, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHWYecKas padoTa U MOLHOCTh, TOTEHIUANIbHAS SHEPTUs Tela, MOAHATOrO Haj
ITOBEPXHOCTBIO 3€MJIM, NTOTCHIMAIbHAS DHEPrUsl CKATOM NPYKUHBI, KHHETHUYECKAsi SHEPrus, IOJHAs MEXaHM4YECKas dHEprus, IEepUuoj U 4acToTa
Kosie0aHUH, JUIMHA BOJIHBI, TPOMKOCTb 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPENOMJICHHS Cpellbl), IPU OMHCAHUU MPAaBUIBHO
TPakTOBaTh (PU3MUECKUN CMBICI MCHOJIb3YEMbIX BEJIUYMH, 0003HAUEHUS M €AMHUIIBI (PU3NUECKUX BEJIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3HUECKYIO BETMUMHY C JPYTUMHU BETMUMHAMH, CTPOUTH TpapUKH U3YYE€HHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

eXapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKHE SBJIEHUS W IPOLECCHI, HCIOJIb3Ysl 3aKOH COXPAHEHUS HHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS,
IPUHLMII CYNEPHO3ULMKM CWJI, IPUHLIUI OTHOCUTENBHOCTH ['amunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI HMMITYJbCa, 3aKOHBI OTPaKEHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO M MacCOBOI'O YMCEN IPH SIIEPHBIX peaKkLHUsX, IPH 3TOM JaBaTh CIOBECHYIO (YOPMYIUPOBKY
3aKOHAa U 3aIIUCHIBATh €r0 MaTEMAaTUYECKOE BBIPAXKCHUE,

®00BACHATh (PU3NYECKHE MPOLECCHl U CBOWCTBA T€J, B TOM YHCIE U B KOHTEKCTE CUTYAI[M MPAaKTHUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
MIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUM,
(bu3NYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

epemiaTh pacu€THble 3aqaud (ONMUparoIIMecs Ha CUCTeMY M3 2—3 ypaBHEHHil), HCIONb3ys 3aKOHbI U (QOpPMYJbl, CBs3bIBarolIe (U3HUECKUE
BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 33Jaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIBIATH HENOCTAIONIME WM HU30BITOUHBIE JaHHBIE, BHIOMPATH
3aKOHBI M (hOpMyJIbl, HEOOXOJUMBIE Ul PELIeHUs, NMPOBOAUTH PACUEThl M OLIEHWBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYCHMS (U3NYECKOMH
BEJIMYMHBI;
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epacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPU TOMOLIM (HU3MUECKUX METOJOB, HCIOIb3Yys ONHCAHHE HCCIEIOBAaHMS, BBIICIATH
IIPOBEPSAEMOE MPEANOTI0KEHNUE, OLIEHUBATh MPABHIBHOCTH MOPSIIKA MPOBEACHUS UCCIEIOBaHMSA, JeNIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YIbTATHI
HaOJIOACHUH U OIBITOB;

®IIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HeioToHa, 3aKOHA COXpaHEHUs
SHEPIuH, 3aBUCUMOCTh MEPHO/a KOJeOaHUI MPY>KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI M HE3aBUCHMOCTb OT AMILIHTY]IBI
MaJIbIX KosieOaHMH, NPSAMOJIMHEHHOE paclpoCTpaHEHUE CBETA, pa3jiokeHUe OeJ0ro CBETa B CIEKTP, U3YyYEHUE CBOMCTB M300pakeHUs B IUIOCKOM
3epKaJie ¥ CBOMCTB N300paskeHus MpeiMeTa B COOMparoliei TuH3e, HaOIr01eH!e CIUIOIIHBIX M TMHEHYAThIX CIIEKTPOB U3IYUEHHS): CAMOCTOATEIbHO
coOupaTh YCTaHOBKY U3 U30BITOYHOIO HabOpa 000py10BaHMs, ONUCHIBAThH XOJI OIBITA U €r0 Pe3yJbTaThl, HOpMYyIHPOBaTh BHIBOJIBI,

®IIPOBOJIUTH IPH HEOOXOIMMOCTH CEPHI0 MPSIMBIX H3MEPEHHH, OIpeneNsis CpelHee 3HaueHHE H3MepseMoil BeMW4YMHBI ((DOKYyCHOE pPacCTOSHUE
coOuparoIei JIMH3bI), 000CHOBBIBATH BEIOOP cITOc00a M3MEpEeHHsI (M3MEPUTEILHOTO IPHUO0opa);

®IIPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIIOJIB30BAaHMEM IPSIMbIX M3MEPEHUH (3aBHCHMOCTb IYTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOH CKOPOCTH, MEpHoja KojJeOaHW MaTeMaTHYeCKOr0 MasTHHKA OT JJITMHBI HUTH, 3aBUCHMOCTH YTJia
OTPa)KEHMsI CBETa OT yIJla MaJIeHUs U yIJia IpeloMIIEHUs OT yria MajieHus): MIaHUpOBaTh UCCIEeI0BaHUE, CAMOCTOSITEIbHO COOUPaTh YCTaHOBKY,
(buKCHUpoOBaTh pE3yAbTATHI TOJYYEHHOW 3aBUCUMOCTH (M3UYECKHUX BEIUYMH B BHJIE TAaOIUI[ M TPa(HKOB, JeNaTh BBIBOJABI 10 pPE3yJIbTaTam
HCCIIE/I0BaHMUS;

®IIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIUYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tella MPH PaBHOYCKOPEHHOM JIBMIKEHUH, YCKOPEHHUE
CBOOOJHOTO TaJeHHsI, >KECTKOCTh TPYXHUHBI, KOIPPHUIMEHT TPEHUS CKOJBKEHHUS, MeXaHWYeckass paboTa W MOIIHOCTh, YacTOTa W TEPHON
KoJIeOaHUH MaTeMaTHYECKOro U MPYKUHHOI'O MasiTHUKOB, ONTHYECKasi CHJIa COOMparolel JINH3bI, PaIHOaKTUBHBIN (DOH): TUIAHUPOBATh U3MEPEHNS,
coOHMpaTh SKCIIEPHUMEHTAIFHYIO YCTaHOBKY W BBHITIONHATH W3MEPEHUSs, CIenys MPENI0KEHHOW HHCTPYKIMH, BBIYMCIATH 3HAYEHUE BEIUYMHBI H
aHAJIM3UPOBATh MOJyYEHHbIE PE3YIbTAThl C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

ecoOI01aTh MpaBUila TEXHUKU 0€30MacHOCTH IpH padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

®pa3IN4aTh OCHOBHBIE NMPU3HAKU M3YYCHHBIX (U3UYECKUX MOJEICH: MaTepuallbHAs TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUCHHBIH MCTOYHHUK CBETA,
Jyd, TOHKas JIMH3a, TUIAHETapHAast MOJIENIb aTOMa, HYKJIIOHHAsI MOJIeNTb aTOMHOTO S/1pa;

eXapaKTepU30BaTh NMPUHLMUIIBI JEHCTBUSA M3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOI Ha MX OomucaHHs (B TOM YHUCIE: CIUAOMETP,
JATYUKH TOJ0KEHUS, PACCTOSIHUS U YCKOPEHHUS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToanmnapar, ONTHYECKHUE CBETOBO/IbI, CIEKTPOCKOI, 103UMETD,
KaMmepa BuibcoHa), ncnosib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U HE0OX0quMble (PU3HUECKHEe 3aKOHOMEPHOCTH;

®1ICTIOJIb30BATh CXEMBbl M CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHMUYECKUX YCTPOMCTB, U3MEPUTEILHBIX MPHUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB
IIPU PEUIeHUH Y4eOHO-TIPAaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIsl TOCTPOEHUS M300pakeHUH B IIJIOCKOM 3epKajie U coOuparolei JInH3e;

®IPUBOANTH MPUMEPH! (HAXOAUTh MH(MOPMAIMIO O TpUMEpax) MPAKTHUIECKOTO MCIIONb30BaHUS (PM3MYECKUX 3HAHWN B TOBCEAHEBHOM JKWU3HU JUIS
obecriedeHns: 0€30MacHOCTU MpH OOpalleHHH ¢ MPUOOpPaMU U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHMs 370POBbS M COOJIOJCHHUS HOPM
HKOJIOTHYECKOTO MTOBEICHUS B OKPY)KAIOIIEH Cpe/e;
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®OCYILECTBIISATh OUCK MHpOpMannu (HPU3NIECKOTro cojiepkanusi B VIHTepHeTe, cCaMOCTOSTeNbHO (hOPMYIUPYsl TOUCKOBBIN 3alIpOC, HAXOAUTh MyTH
OIIpeJIeJIEHUS IOCTOBEPHOCTH MOIy4eHHON HMH(POPMAIIMN Ha OCHOBE UMEIOIINXCSI 3HAHUH U JTONOJIHUTEIbHBIX HCTOYHUKOB;

®LICII0JIb30BAaTh MPU BBINOJHEHUH Y4YEOHBIX 3aJaHUM HAYYHO-TOMYJISIPHYIO JIMTEpaTypy (QHU3WYECKOro COJEp)KaHWs, CIPABOUYHbIE MaTEpHAIbI,
pecypcbl cetu IHTepHeT, BiaeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
eC03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHMS Ha OCHOBE MH(OPMALMH M3 HECKOJIBKHUX HCTOYHHKOB (DU3UYECKOTO COAEpIKaHUs,
NyOJIMYHO NPEACTABIATH PE3YNbTaThl MPOEKTHOM WM HCCIENOBATENbCKON JIEeSITeNbHOCTH, MPH 3TOM TPaMOTHO HCIOJB30BaTh W3YYEHHBII
MOHATUIHBIN amnmapar HW3y4aeMoro pasjena (QHU3UKH U CONPOBOXKIATH BBICTYIUIGHHWE MpPE3CHTAle C Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoanuectBo 4acos
Ne i/ HaumenoBaHue pa3iesioB U TeM K i JuieKkTpOHHbBIE (LU poBbIE)
} nporpamMMbl Beero OHTPOIBHLIC | IIPAKTHUCCKHE | (61 a30BaTebHBIE pecypebl
padoThI padoThI
Pa3nes 1. ®du3uka u eé posib B IO3HAHUM OKPY/KAIOLIEr0 MHUpa
bubnuoreka [IOK
11 Pusnica - Hayka o MpHpoje 2 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
12 DH3HHCCKHE BEMHHHbI 2 . https://m.edso0.ru/7f416194
. bubmuotexa [JOK
1.3 EcrecTBeHHOHay4HBIN METO MTO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro mo pazneny 6
Paspnea 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHUH BelEeCTBA
2.1 CrtpoeHue BeniecTna 1 bubmorexa LHOK
https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOICHCTBUE YaCTHII 2 1 bubnuorexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
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2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 Bubmaorexa IOK
' p B https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nea 3. /IBu:xeHMe ¥ B3auMojieiicTBUE TeJl
bubnunoreka LIOK
31 Mexanmeckoe asuwkeHne 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Muepuus, macca, 110THOCTS 4 https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Bumer cun 14 1 https://m.edsoo0.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6nuoreka [IOK
' TeJIaMH, JKUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.2 Jlasnenue xuKocTn S https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocheproe nasnenue 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 2 bubnmnorexka HOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora u MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
51 Pabora n mommHocTh 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Tpocteie mexarusMb! S https://m.edsoo.ru/7f416194
5.3 MexaHnveckasi SHEPTUS 4 1 bubmmoteka [JOK
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Uroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIACC
KosauuecTBo yacoB
Ne n/m HaumeHoBaHue pa3iesioB M TeM K 0 dyeKkTpoHHbIE (LM POBbLIE)
B NMpOrpamMmbl Bcero l:):gopT(:J:mee ppaaﬁlf)TTy;lemne o0pa3oBaTejibHbIE PeCypPChl
Pa3neu 1. TenioBble siBJIeHHS
11 CrtpoeHue u CBOICTBA BEIIECTBA 7 bubmorexa LOK
' P H https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
12 Terore nporecch! 21 2 S https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuotexa [HOK
' W UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoteka [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
23 MarHuTHELE SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHuTHas WHIYKIHS 4 bubmorexa [TOK
' eXIpO AR https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC
KoanyecTBO yacon
Ne n/m HaumeHoBaHue pa3iesioB M TeM K 0 dyeKkTpoHHbIE (LM POBbLIE)
B NMpOrpamMmbl Bcero l:):ﬁTOpTT:bHHe ppa%lf::?ec“"e o0pa3oBaTejibHbIE PeCypPChl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHHYeCKOe ABMXKCHHE U CITOCOOBI €ro 10 1 bubnnoreka IIOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnnoreka IIOK
12 Bsanmozierctane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
13 3aKoHEI coxpaHeHHs 10 1 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3 https://m.eds00.ru/7f41ada6
bu6nuoreka [IOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.eds00.ru/7f41a4a6
Hroro no pasneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 5 bubmuorexa [JOK
' AIIEKTPOMArHUTHBIEC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znen 4. CBeToBbI€ IBJIEHUS
but6mmoreka [IOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONTUYECKUE PUOOPHI 6 3 bubmuoreka [JOK
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bubnuoteka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBaHTOBBIE SIBJICHHS
bubnunoreka LIOK
51 Hcnyckanne v norionieHrue CBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoteka [IOK
5.2 CTpocHIe aTOMHOIO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
53 Flneprbie peakiui ! . https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. IloBTOpHTEIbHO-00001IA0IIHIT MOAYIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHMS 9 5 bubnmnorexka HOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

7 KJIACC

Kon

npoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pasiinviaTh ABJICHUA 110 OITMCAHHUIO UX XaPAKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TaHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

14

pacro3HaBaTh IPOSBICHHE W3YYEHHBIX (U3UUECKUX SIBICHUM B OKpYXarolleM

MHUpE, B TOM 4YHCIe (PU3UUECKUE SIBJICHUS B MPHUPOJE, MPHU 3TOM IIEPEBOIHUTH
IPAKTUYECKYI0 3ajayy B Yy4eOHYI0, BBLIEIATH CYIIECTBEHHbIE CBOICTBa
(npu3HaKK) PpU3NUECKUX SIBICHUN

ONMCHIBATh M3y4YEHHBbIE CBOMCTBAa Tel U (U3MYECKUE SBICHUS, HCIOJIb3YS
¢u3nyeckue BEIMYMHBI, IPU ONMCAHUU IPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICIT HUCTIOJNB3YEMBIX BEJIHYMH, WX OO0O03HAUYECHUS WM EAMHULBI (HU3UIECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbl, CBA3bIBAIOIIUE TaHHYIO (PU3HUECKYIO BEITMUUHY C
IPYTUMH  BEIMYMHAMH, CTPOUTh TpapuKd H3YYCHHBIX  3aBUCHUMOCTEU
(bU3MYEeCKUX BEJITMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKUE SBICHUS U IMPOLIECCHI, UCIONb3YS
W3YYCHHBIC 3aKOHBI, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €r0 MATEMAaTUYECKOE BhIpAKEHHE

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA TeJ, B TOM YHCIE U B

KOHTEKCTE CHUTyallull NpPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEJICTBEHHbIE CBS3M, CTPOUTh OOBACHEHHE U3 1 — 2 JIOTMYECKUX
maroB ¢ omopo Ha 1 — 2 U3ydyeHHBIX CBOMCTBA (DU3MYECKHUX SIBICHHM,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemiats pacuéTHble 3a7aud B 1 — 2 NeiCTBUS, UCIONIBb3YsS 3aKOHBI U (POPMYIIbI,

CBsI3bIBafOlMe (U3NUYECKUE BEIMUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCIOBUE, OJCTABIATH (PU3HMUECKHE BETUYUHBI B (POPMYJIbI
U TPOBOJUTH pPAacy€Thl, HAXOAWUTH CIPABOYHBIC JaHHBIE, HEOOXOAMMBIEC IS
pelleHrs 3aJad, OILIEHWBATh PEAJTUCTUYHOCTh IOJIYYEHHOH (Qu3mueckoin
BEJINYUHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIU (PU3MUYECKHX
METOJIOB, B OMMCAHMM HCCIIEOBAHUS BBIJCNATH MPOBEPSEMOE MPEIIONIOKEHNE
(runoresy), pa3nuyaTh U UHTEPIPETUPOBATH MOMYUECHHBIH Pe3ynbTaT, HAaXOAUTh
OLIMOKYU B XOJI€ OIBITA, JIeTaTh BHIBOJIBI 110 €T0 pe3yibTaTaM

MPOBOAUTH OMNBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUN WU (U3NYECKUX
CBOMCTB TelI: (OpPMYJIHPOBaTH IpOBEpsIEMbIe MPEAINONOKEHHsI, CcOoOUpaTh
YCTAaHOBKY W3 TNPEUIOKEHHOIO0 00O0pYyJOBaHMs, 3alUChIBATh XOJ ONbITa U
(bopMyIMpPOBATH BBIBOIBI

1.10

BBINOJIHATE NPSIMbIE M3MEPEHHs C MCIIOJIB30BAaHMEM AaHAJOTOBBIX M IU(PPOBBIX
puOOpPOB, 3aMUCHIBATh MOKa3aHUS MPHUOOPOB ¢ YUETOM 3aJaHHOU aOCOIIOTHOM
MOTPELIHOCTH U3MEPEHU

1.11

IMPOBOAUTH UCCIICAOBAHUC 3aBUCUMOCTH OJHOM (I)I/I3I/I‘-ICCKOI71 BCJIIMYHUHLBI OT ,[[pyTOﬁ
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C HCIOJB30BaHHWEM MPSAMBIX HW3MEPEHHUH, y4acTBOBAaTh B IUIAHHPOBAHHH
y4e0HOTr0 HCCIeIOBAaHUS, COOUPATh YCTAHOBKY U BBHITIOTHATH U3MEPEHHUS, CICTYS
MPEJJIOKEHHOMY ITUIaHy, (PHKCHUPOBATH PEe3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH
(GU3MYECKUX BEIMYMH B BUJC MPEAIOKEHHBIX TaONWI U TpaduKOB, JeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIICIOBAHMS

1.12

IIPOBOJIUTh KOCBEHHbIE U3MEPEHMs (PU3NUYECKUX BEJIUYMH, CIeNys MpPeaoKeHHON
WHCTPYKLIMHU: TIPU BBIOJHEHUH H3MEPEHU COOMpATh SKCIEPHUMEHTAIBHYIO
YCTAaHOBKY U BBIYUCIIATH 3HAYEHNUE MCKOMOM BEIIMYUHBI

1.13

coOmoaTh MpaBWia TEXHUKH O0€30MacHOCTH MpHu pabore ¢ 1abopaTOPHBIM
o0opynoBaHHUEM

1.14

1.15

1.16

yKa3blBaTh IMPHUHOMIIBI JCHCTBHS TNPHOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHIMIIBI JACHCTBUS W3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX
YCTPOWCTB C TIOMOLIbID WX OINMCAHUS, HWCIONB3Yysl 3HAaHUS O CBOMCTBax
(bu3NIECKUX SIBICHUH U HEOOXOQMMBbIe (Pr3HUecKie 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOJIUTH TPUMEPHl (HAXOIUTh WH(POPMAIMIO O MpUMEpax) MPAKTUYECKOrO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHWN B IMOBCEAHEBHOM JKU3HM IJISI 00ECTICYCHUS
0€30MacHOCTH TpU OOpalIeHUH C MPUOOPAMU M TEXHUYECKHMHU YCTPOHCTBAMH,
COXpaHEHHs 3JI0POBbS M COONIONCHHS HOPM DKOJOTMYECKOTO MOBEACHUS B
OKpY>Karollen cpenie

OCYIIECTBISAITH OTOOpP HCTOYHMKOB uWHpopmManmuu B ceTn MVHTepHET B
COOTBETCTBUHM C 33/IaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIHXCS
3HAHUW WU MYyTEM CPaBHEHHUsS PAa3JIMYHBIX UCTOYHHMKOB BBIICIATH MH(OpMAIHIO,
KOTOpasi SIBJISIETCS] IPOTHBOPEYMBON HIT MOKET OBITh HEJJOCTOBEPHOM

1.17

1.18

WCIOJIb30BaTh NPHU  BBHINOJHEHUH YYE€OHBIX 3aJaHUil HayYHOMOIYJISAPHYIO
nuTepaTypy (GU3NYECKOTO CoJlepKaHusl, CIIPAaBOYHBIE MaTEePUANIbl, PECYPChl CETH
WutepHer, Brnagerh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B JAPYTYIO

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2
— 3 HCTOYHMKOB HH(pOpMalUu (U3NYECKOTO COJEpKaHUs, B TOM 4YHUCIE
nyOoJIMYHO JenaTh KpaTKUe COOOLIEHHs O pe3yibTaTax MPOEKTOB WM Y4eOHBIX
WCCIICIOBAHUM, MPH 3TOM TPAMOTHO MCIIOJb30BaTh M3YYEHHBIA MOHATHIHBIN
anmapar Kypca (pU3MKH, CONPOBOXK/IATh BHICTYIUIEHUE MTPEe3eHTALIUEH

1.19

8 KJIACC

IIpnu  BBIIIOJIHCHUN y‘-Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiaThb
0053aHHOCTH B Tpynmne B COOTBETCTBUU C MMOCTABJICHHBIMU 3aJiadyaMU, CIICAUTD 3a
BBIIIOJIHCHUCM I1JIaHa HeﬁCTBHﬁ, aJICKBATHO OLCHHBATH COOCTBEHHBII BKJ1aJd B
ACATCIIBHOCTE TPYIIIbI, BBICTPAMBATE KOMMYHUKATHUBHOC BSaHMOHCﬁCTBHG,
YUYUTBIBASI MHCHUC OKPYKAIOMIUX

Kon
npoBepsaeMor
0 pe3yJbTaTra

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BaTh IMMOHATHA

1.2

Ppa3invaTh ABJICHHSA 110 OMMMCAHUIO UX XaPaKTCPHBIX CBOMCTB 1 Ha OCHOBE OITBITOB,
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ACMOHCTPHUPYIOIIUX TaHHOC (1)I/I3I/I‘ICCKOG SABJICHUC

1.3

1.4

1.5

1.6

1.7

pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYXKarolleMm

MHUpE, B TOM 4YHcie (U3NYECKHE SIBICHUS B NMPHUPOJE, NMPU 3TOM NEPEBOIUTH
IIPAaKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIIEJIATh CYLIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SBICHUI

OINUCHIBATh M3YYCHHBIC CBOMCTBA Tel W (DU3MYECKUE SIBJICHHUS, HCIOIb3Ys
¢bu3nvecKkre BEIUYMHBI, MPH OMUCAHHHM TPABUIBHO TPAKTOBATh (U3NUCCKUN
CMBICJT HCIOJBb3YeMbIX BCIHYMH, OOO3HAYEHHUS H EIAUHHIBLI (DU3UUSCKHUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINEG JAaHHYIO (U3UUYCCKYIO BETHUMHY C
APYTMMH — BEJIMYHMHAMH, CTPOUTh TrpadUKH  H3YYCHHBIX  3aBHCHMOCTEH
(U3HYECKUX BEITMYNH

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA WM HPOLECCCHI, HCIIOJb3Yys
HU3YUCHHBIC 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBCCHYIO (1)OpMy.TII/IpOBKy 3aKOHa H
3aIMMCbIBATh €ro MaTCMATHUYCCKOC BbIPAKCHUEC

OOBSCHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE

CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHO-
CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHWE M3 | — 2 JOTMYeCKHX IIaroB C
nomouiplo 1 — 2 wu3ydeHHBIX CBOWMCTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

pemath pacu€THble 3a1aud B 2 — 3 JCHUCTBHS, UCTONB3YS 3aKOHBI M (POPMYIIBI,

CBsI3bIBaOIIME (PM3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3a/lauyd
3alMCBIBaTh KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3aJaud, BBIOMpaATh 3aKOHbI M (OpPMyJbl, HEOOXOAUMMBIE i €€ pelleHus,
IIPOBOAWTH pacuéThl W CpPAaBHUBATh IIOJYYEHHOE 3Ha4YeHHE (U3HUECKON
BEJIMYUHBI C U3BECTHBIMU JaHHBIMU

1.8

1.9

1.10

1.11

1.12

1.13

pacinio3HaBaTb HpO6J’IeM]':>I, KOTOPLIC MOYKHO PCHIUTH IIPU ITOMOIIN (I)I/I3I/IIIGCKI/IX

MCTOAOB, HCIOJB3yd ONWCAHUEC HCCICAOBAHHA, BBIACIIATE IIPOBEPACMOC
MPEAIOJIOKECHUC, OLICHUBATDb MMPaBUIIBHOCTDH nopsaaka IMPOBCACHUA
HUCCICIO0BaHUs, ACJIaTh BBIBOJIBI

MPOBOANTh OMBITHI MO HAOMIOJEHUIO0 (DU3HUECKUX SBICHUM WU (UINYECKUX
CBOMCTB Tei: (OpMYIUPOBATh TNPOBEPSEMBbIE MPEANOJIOXKEHUs, COOUPAThH
YCTaHOBKY U3 TMPENJIOKEHHOTO0 O0OOpYAOBaHUS, OMHCHIBATH XOJ OMNbITA U
(hopMyIUpPOBaTh BHIBOJIBI

BBIIIOJHATE HNPAMBIC HU3MCPCHHA C MCIIOJIB30BAHHUEM aHAJIOTIOBBIX HpI/I60pOB n
JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢ yu&éToM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH

MIPOBOAMTDH HCCIIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3NYECKON BEJIMYUHBI OT APYToi
C HUCIOJIb30BaHUEM NPSMBIX MU3MEPEHUN: MIIAHUPOBATh HCCIEI0BaHUe, cOOUpaTh
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs, CIEeAysd NPEeIOKEHHOMY IUIaHY,
¢buKcupoBaTh pE3yNbTaThl TOJTYYEHHOW 3aBUCHMOCTH B BHJAE TaOmuI H
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM HCCIEIOBAHUS

IIPOBOAUTH KOCBCHHBIC HU3MEPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYHNH. IJIaHUPOBATH
U3MEpEeHus, COOMpPaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MpeI0KEeHHON
HWHCTPYKIUH, U BBIYHUCIIATh 3HAYCHUC BECIINYNHBI

coOnrofaTh MpaBuia TEXHUKH O€30MacHOCTH Npu padboTe ¢ J1abopaTOPHBIM
00opynoBaHUEM
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1.14

XapaKTepu30BaTh MPHUHIMIIBI JIEHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMNOPOM HA MUX OIHCAHUsA, HCIOJb3ys 3HAaHHS O CBOWCTBAx
(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

1.15

1.16

paciio3HaBaTh IMPOCThIC TCXHUYCCKUEC YCTpOﬁCTBa U U3MEPUTCIIbHBIC HpI/I60pBI 10
CXCMaM U CXCMATHUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI JJICKTPUUCCKHUX Lerei ¢
IMOCJICAOBATCIIBHBIM W IIapaJUICIIbHBIM COCAMHCHUEM JJICMEHTOB, pasjnydas
YCJIOBHBIC 0003HaYEHHMS DIIEMEHTOB QJICKTPHUICCKUX Lerei

MPUBOJIUTH MPHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MIpHUMEpax) MNPaKTUYECKOrO
WCIIOJIb30BaHUs (PU3UYECKUX 3HAHUN B TMOBCETHEBHOW >KU3HH IS 0OECTICUeHUs
Oe3omacHOCTH Mpu oOpallleHuu ¢ MpuOopaMu M TEXHUUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUs 3/I0pPOBbsI U COOJIOJICHUS HOPM HKOJIOTHYECKOTO TOBEJCHUS B

OKpY>Karollen cpene

1.17

1.18

OCYIIECTBIATh MOUCK MH(pOopManmu (Gu3ndeckoro cojaepkanus B ceTu MHTepHeT,
Ha OCHOBE HMEIOIIMXCA 3HAHUW M MYTEM CPABHEHHS JOTMOJIHUTEIBHBIX
HMCTOYHUKOB BBIJICIATh WH(MOPMALIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WITU
MOXET OBITh HEJJOCTOBEPHOI

UCIIOJIb30BaTh IPU  BBINOJIHEHMM YYEOHBIX 3aJaHUM HAY4YHO-TIONMYJISPHYIO
aUTeparypy (PU3MYECKOro COAEp)KaHUsl, CIPaBOYHbIE MaTepHasbl, PECYPChl CETH
WuTepHer; Bnagerh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, IMPeoOpa3OBaHUs
uHbOpMaLMU U3 OJHON 3HAKOBOHM CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W KpPaTKUE YCTHBIE COOOIIeHUs, 0000Ias
MH()OPMALIUIO U3 HECKOIBKUX HMCTOYHUKOB (DU3MUYECKOTO COACPXKAHHS, B TOM
qyclie MyOJIMYHO MPEACTABISATh Pe3yIbTaThl IPOSKTHOM HIIM UCCIIEI0BATENBCKON
JIEATEIIbHOCTH, NP 3TOM T'PAMOTHO MCIIOJIb30BaTh HM3YYEHHBIA IOHATHIHBIN
anmapart Kypca GU3HKHU, COMPOBOXK/IATh BRICTYINIEHHE TIpe3eHTalnel

1.20

MIPH BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB W HUCCIIEIOBaHMUN (DPU3MUECKUX MPOIIECCOB

pacmpenenaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBHH C IOCTaBJICHHBIMHU
3a/layaMu, CJIEIUTh 3a BBINOJHEHUEM IUIaHA JAEHCTBUUA U KOPPEKTUPOBATh €ro,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JCATEIBHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, TMPOSIBISASI TOTOBHOCTh
paspeniaTh KOHMOIUKTHI

9 KJIACC

Kon
nmpoBepsieMor
0 pe3yJbTaTra

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pasnuyaTh SABJICHHS MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3UIECKOE SIBJICHUE

pacrno3HaBaTh NpPOSBIEHUE H3YYEHHBIX (U3NYECKUX SBICHUM B OKpYXKaIOLIEM

MHUpE, B TOM 4Hcie (U3NYECKUEe SBICHHUS B MPHPOJIE, IPU TOM IEPEBOIUTH
MPaKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKy) GU3NYECKUX SIBICHUIN

14

OIMMCbIBATh H3YYCHHBIC CBOMCTBA TeJI H (1)I/I3I/I'-IGCKI/I€ ABJICHUSA, MCIIOJIb3Ys
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¢u3nuecKkre BEIUYUHBI, MPU ONUCAHUU TMPABUIBHO TPAKTOBATh (U3UYECKUIN
CMBICIT HWCHOJb3yEeMBIX BEJIWYMH, OOO3HAYCHHS M EIUHULBI (PU3HYECKHX
BEJIMYUH, HaXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUUHUHY C
APYTUMH  BEJIMYMHAMH, CTPOUTh TpauKH  M3YYEHHBIX  3aBUCHUMOCTEH
(bu3MYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tes, (U3MYECKHE SIBJICHHS U IPOLECCHI, HCIONb3Ys
W3YYCHHBIC 3aKOHBI, NMPU ITOM JaBaTh CJIOBECHYI (OPMYIHMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUUYECKOE BhIpaKEHHE

1.6

1.7

OOBSICHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE

CUTYyallMil TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MNPHYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 2 — 3 JOTMYECKHX IIaroB C
MOMOINIBbI0 2 — 3 W3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SBICHUM, (PU3NIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

pemiats pacuy€THble 3aaud (ONUpANOILMEcs Ha CUCTeMYy U3 2 — 3 ypaBHEHMI),

UCHOJb3ys 3aKOHbl M (OPMYIbI, CBA3BIBAIOIIME (DU3UYECKHE BEIMYUHBI: Ha
OCHOBE aHajJM3a YCJIOBUS 3aJaud 3allCbiBaTh KpPAaTKOE YCIIOBUE, BBIABIATH
HE/IOCTAolMe WM H30BITOYHBIE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIC JUIS PEIICHUs, TPOBOAUTH PAaCUEThl U OIICHUBATh PEATMCTUYHOCTD
MIOJIyYEHHOT'0 3HaYeHMsl (PU3NYECKON BETMUHHBI

1.8

1.9

PacCIIO3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXXHO pPEIIMTHL IIPHU IIOMOIIU (I)I/ISI/I‘ICCKI/IX
METOO0B, HCIIOJIb3YH OIIMCaHHUEC  HCCJIICAOBAHMA, BBIACIATE  IIPOBEPACMOC
MIPCAIIOJI0KCHUC, OLICHUBATL IMPABUJIBHOCTL IMOPAJKA IMPOBCACHUA HCCIICAOBAHNA,
ACJIaTb BbIBOABI, MHTCPIIPETUPOBATE PE3YJIbTAThI H&6JHOI{€HI/II>1 1 OIIBITOB

MPOBOJIUTH ONBITHl O HAOMIOACHUIO (U3NYECKUX SIBICHUA WIH (HU3HIECKUX
CBOWCTB TeJN: CaMOCTOSATENBbHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOIO Habopa
0o0Opy/OBaHus, ONHCHIBATH XOJ OIBbITA U €ro pe3ysbTaThl, (HOpPMYIHPOBATH
BBIBO/IbI

1.10

IIPOBOJIUTH MPU HEOOXOJUMOCTH CEpHUIO NMPSMBIX U3MEPEHUH, ONpeaesnss cpenHee
3HaYEHHUE U3MepsAEeMON BeIHUnHBI ((POKYCHOE pacCTOSSHUE COOMparoLei JTUH3bI),
000CHOBBIBaTh BHIOOP crioco0a U3MepeHHst (M3MEPUTENILHOTO pubopa)

111

1.12

1.13

MPOBOJUTH  HWCCJEJAOBAHHE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYUH  C
WCIONBb30BAHUEM  MPSMBIX  M3MEPEHUM:  IUIaHUPOBAaThb  MCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PUKCHUPOBATh PE3yJbTaThl MOITYYEHHON
3aBHUCHUMOCTH (PU3UYECKHX BEIMYUH B BHUJIE TaOIHUIM TpadUKOB, AeTaTh BHIBOIbI
10 pe3yJibTaTaM HCCIEI0BAHUS

MPOBOAUTh KOCBEHHBIE M3MEpEeHMs] (U3MUECKUX BEJIUYMH: IUIAHUPOBATh
U3MEpeHusi, CcoOuparh OSKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U  BBIIOJHSTH
U3MEPEHMS, Clenysd IPEeUIOKEHHON WHCTPYKIUH, BBIYHUCIATH 3HAYCHUE
BEIIMYUHBl U AHAIU3UPOBATH IIOJYYECHHBIE pE3yIbTaThl C Y4ETOM 3aJaHHOMN
MTOTPEIIHOCTH U3MEPEHUI

coOnofaTh MpaBuia TEXHUKH O€30MacHOCTH Npu padboTe ¢ J1abopaTOPHBIM
00opynoBaHUEM

1.14

pa3nuyaTh OCHOBHBIE IPU3HAKU W3YYCHHBIX (PM3UYECKUX MOJENEH: MaTepuaabHas
TOYKa, a0OCOJMIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHHMK CBETa, JIy4, TOHKAas
JINH34, IJTAHETApHAs. MOJENb aTOMA, HYKJIOHHAsI MOJIENIb ATOMHOTO sJIpa

1.15

XapaKTCPU30BaTh HPUHIUIIBI JefCTBUS HN3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHUX
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1.16

YCTPOMCTB C OMOPOM HAa WX OMNHMCAHMA, HCIONb3ysd 3HAHHA O CBOMCTBaxX
(bU3NYECKUX SIBICHUH U HEOOXOIUMBbIe (pU3HUECKIEe 3aKOHOMEPHOCTH

WCIIONBb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB MPH
pelIeHNH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI ISl TOCTPOCHUS
M300paKeHU B IJIOCKOM 3€pKajie U coOuparonieit TuH3e

1.17

1.18

NPUBOANUTH TpPUMEPHl (HAXOOUTh HMH(OPMAIMIO O TMpHUMEpax) NPaKTUIECKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHUN B MOBCEAHEBHOW >KU3HU ISl OOECieueHusI
0€30MacHOCTH TpU OOpalleHHH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUS 370pPOBbSI U COOJIIOJIEHUS HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKpY>Karollen cpelie

OCYIIECTBIATH MOUCK MH(MOpMAIK (HU3NIECKOTO COAEpKaHus B ceTH MHTepHeT,
CaMOCTOSITENILHO (OPMYIIUPYS IOMCKOBBIN 3aMPOC, HAXOAUTD ITYTH ONpPEAeTICHUS
JIOCTOBEPHOCTH IOJIy9CHHON HMH(OpMAIMK HAa OCHOBE WMEIOIIUXCS 3HAHUNA WU
JIOTIOJTHUTEIbHBIX HCTOYHUKOB

1.19

1.20

UCIIONIb30BaTh MPH BBIMOJIHEHUM YYEOHBIX 3aJlaHUl  Hay4YHO-TIOMYISPHYIO
TUTEpaTypy (PU3UIECKOTO CONIEPKaHUs, CIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
WnTepHer; BmameTh npuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUS
WH(OPMALIUY U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE ITMCHbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
nH(pOpMAaLIUY U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEPIKAaHUS, IYyOINIHO
MIPEJICTABIATh PE3YyIbTaThl IPOEKTHOM HJIM HCCIIEN0BATENbCKON JESITENbHOCTH,
IpU  3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBbI MOHATHIHBIA ammapar
M3y4aeMoro pasjena (pU3MKd M COMPOBOXKAATH BBICTYIICHHE IMPE3CHTAIUEH C
y4€TOM 0COOEHHOCTEN ayJJUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB W HUCCIIEIOBaHMUN (DPU3MUECKUX MPOIIECCOB

pacmpenenaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBHH C IOCTaBJICHHBIMHU
3a/layaMu, CJIEIUTh 3a BBINOJHEHUEM IUIaHA JAEHCTBUUA U KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, TMPOSIBISASI TOTOBHOCTh
paspeniaTh KOHMOIUKTHI

34




7 KJIACC

Kon
pa3neia
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kona »inemenTa

IIpoBepsieMble Y1eMEHTHI COAEPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHUPA

11

1.2

13

14

1.5

®uszuka — Hayka o mnpupone. SBinenus npupoxasl. dusmyeckue
ABJICHUS: MEXaHUYECKHE, TEIUIOBBIC, dJICKTPUUECKHAE, MATHUTHEIC,
CBETOBBIE, 3BYKOBbIE

dusnyeckue BeNWYMHBL. VI3MepeHHe (PU3NYECKUX BEIHYUH.
dusznyeckue pUOOPHI. [Torpemnocts W3MEPEHUM.
MexayHapoaHasi cCCTeMa €IMHHIY

EcrecTBeHHOHAYYHBII METOJ] TIO3HAHUS: HAOIIOIeHHIE, TOCTAHOBKA
HAyYHOTO BOMPOCA, BBIIBIKEHUE THIOTE3, SKCIEPUMEHT IO
MIPOBEPKE TUIIOTE3, OOBSICHEHUE HAOIII01aEMOT0 SIBICHUS

Onucanne GU3NUECKUX SBICHUN C ITOMOIIBIO MOJIENIEH

[TpakTuyeckune pabOTHI:

W3mepenune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Onpenenenue pasmMepoB MajbIX TEJ.

N3mepenne Temneparypsl Py MOMOIIM KHIKOCTHOIO TEPMOMETPA
U 1aTYUKa TEMIIEPATypBl

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BELLIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIBbI, UX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2
2.3

2.4

JIBrxeHue yactu BemecTtBa. CBsI3b CKOPOCTH ABUKEHUS YaCTHI] C
TeMriepatypoil. bpoyHoBckoe nBmkenue, mudys3us

B3auMopeiicTBre YacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIIKHBAHUE

ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U
TBEPABIX  (KPUCTAIUIMYECKUX) Teld. B3auMoOCBsI3b  MEXIY
CBOMCTBAMH BEIIIECTB B PA3HBIX arperaTHBIX COCTOSTHUSAX M HX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5

2.6

OcoOeHHOCTH arperaTHbIX COCTOSIHUM BOIBI

[TpakTrueckue paboThI:

OneHka auaMmerpa aToMa METOJIOM psIOB (C HCIOJIb30BaHUEM
dororpaduii).

OnbITh! IO HAOJIOAEHUIO TETIJIOBOTO PACIIMPEHHS ra30B.

OnpiTel MO  OOHApY)KEHHIO JIEHCTBUS CHJI  MOJIEKYJISIPHOTO
IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexannyeckoe pABukeHue. PaBHOMEpHOE U HEPaBHOMEPHOE
JIBUJKCHHE

Cxopoctb. CpenHsisi CKOpPOCTh MpPH HEPAaBHOMEPHOM JABUKECHUU.
Pacuér nyT ¥ BpeMEHHU JIBUKECHUS

3.3

SlBnenune wmHepuuu. 3akoH HHepuMH. B3auMmopeilcTBue Ten Kak
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3.4

MpUYMHA U3MEHEHUSI CKOPOCTH JIBIDKCHHs Tel. Macca Kak mepa
WHEPTHOCTH TeJla

[TnotHocTh BemiecTBa. CBSA3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYII
B eIMHUIE 00BEMA BelecTBa

3.5
3.6

Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctd u 3akoH ['yka. V3MepeHue cuiibl ¢ MOMOIIBIO
JTUHAMOMeETpa

3.7

3.8

SIBneHue TAroTeHHs M cuia TsoKkecTH. Cuia TsHKECTH Ha JIPYrux
manerax. Bec tesa. HesecomocTh

Cuna tpenus. TpeHue CKOJBXKEHMS W TpEeHUE IOKos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

3.11

3.12

CrnoxeHue cui, HAIPaBJICHHBIX o OJTHOM MIPSIMOM.
PaBHOpelicTBYIOIIASA CHIT

[IpakTuyeckune pabOTHI:

OrnpesielieHHe CKOPOCTH PABHOMEPHOT'O JIBMOKCHHS (IIapUKa B
JKUJKOCTH, MOJICNIA 3JIEKTPUYECKOTO aBTOMOOWIIA M TaK jajiee).
Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUsT Opycka Wid
Iapuka IO HAKJIOHHOW IuiockocTh. OnpeneneHne IIOTHOCTH
TBEpAoro tena. ONBITB, JEMOHCTPUPYIONIME 3aBUCHMOCTD
pactspkenus (nedopmanmu) TPYKHHBI OT TPUIOKESHHOW CHITHL.
OnbIThI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh CHUJIBI  TPEHHUSA
CKOJIBKEHUST OT Beca Tela M XapakTepa COMPUKACAIONTUXCS
MMOBEPXHOCTEU

@usuyeckue SBICHUSA B IIPUPOJAE: IPUMEPBHl JBHKEHUS C
pa3IMYHBIMKA CKOPOCTSIMU B JKUBOHM U HEXUBOU NPUPOJE, ACHCTBHE
CWJIBI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckne yCTpoucCTBa: TMHAMOMETP, TOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

JaBnenue TBEpnoro tena. CrnocoObl yMEHBIIEHUS M YBEIMUYEHUS

4.1
JTaBJICHUS
42 JaBnenue ras3a. 3aBUCUMOCTh JIaBJ€HHs Ta3a oOT o00BEMa,
TEMIIepaTypbl
43 [lepenaua naBneHUss TBEPABIMHM TEJIaMM, XHUJIKOCTSIMHU M Ta3aMH.
' 3axoH [lackans. [lHeBMaTHuUecKre MaIIMHbI
3aBUCUMOCTh JaBJICHUS KHUJIKOCTH oT TITyOUHBI.
4.4 I'mapocratnueckuit  mapagokc.  CooOmiaromuecss — COCYIbL.
['mnpaBiamyeckie MeXaHU3MBI
Atmochepa 3emmu u armochepHoe naBieHue. [IpuyuHbI
45 CYIIECTBOBaHMsS  BO3AYIIHOM  obOomouku  3emin.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
HaJl YPOBHEM MODsI
16 N3mepenue atmocdepHoro navieHus. [Ipubopsl 11 u3mepeHHs
aTMOC(hEpHOTO JTaBJICHUS
47 [eiicTBue KMAKOCTM W Tra3a Ha NOTPYy)KEHHOE B HHUX TeJO.

BrrTankuBaronias (apxuMenioBa) cuiia. 3akoH Apxumesaa
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4.8 [TnaBanue Ten. Bo3gyxomnaBanue

[TpakTueckue paboThI:

HccrnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00BEMa
NOTPY>)KEHHOW B JKUIAKOCTh 4Yactu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHJIBL, JICMCTBYIOIIEH HA TEJNO, MOTPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAKOLIEH CHUIIBL,
4.9 JIEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. ONBITHI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKMBAIOIIEH  CHUJIBI,
JEHCTBYIOLIEH Ha TEJIO B KHUJAKOCTH, OT 00bEMa MOTpyXEHHOU B
JKUJKOCTh YacTM TeJa W OT  IUIOTHOCTU  JKHUJKOCTH.
KoncTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKH M
OIpeIeNICHUE €€ TPY30I0IbEMHOCTH

@dusnueckue SBICHHUS B MPHPOJE: BIUSHHE aTMOC(PEPHOTO

4.10 .
JAaBJICHUA HA )KUBOW OpraHU3M, IIJIaBAHUC pLI6

TexHuuyeckue yCTpOICTBa: COOOIIAIOIINECS COCYbI, YCTPOHCTBO
411 BOJIOTIPOBO/A, THUIPABIMYECKUN TMPEcc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTDB, OHEPT M

5.1 Mexanudeckas padbora

5.2 MexaHnueckasi MOILIHOCTb

53 [IpocTble MeXaHM3MBbI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
IIpaBuno paBHOBeCHsI ppl4ara

5.4 [TpuMeHeHMe paBuiIa PaBHOBECHS pbluara K 0JIOKY

55 «3o010TO€ TpaBWIO» MexaHUKU. KoapduuueHt mose3Horo
JeicTBUsI MexaHU3MOB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHHKE

5.6 [ToTeHunanbHas 3HEPTUHU Tea, HOJHATOrO HaJl 3eMIEH

5 5.7 Kunernueckas sHeprus
58 [TonHast MexaHWYecKast YHEPTUs. 3aKOH M3MEHEHUS M COXPaHEHHS

MEXaHHUYECKOI OHCPIun

[TpakTiueckue paboThI:

Onpenenenue paboOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBH>KEHUH
59 Tea 10 TOPU30HTAJIbHOW MOBEPXHOCTH. VccnenoBanue ycinoBui
paBHOBecus peruara. M3mepenue KIIJI HaKIOHHOW IIIOCKOCTH.
N3yuenune 3aK0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUU

5.10 @u3nyueCcKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIOBEKA
511 TexHUYecKrne yCTpOWCTBA: pblyar, MOJABMXKHBIM M HEMOJBHKHBIN
' OJI0KH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon
Kopa siemenTa IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA
pasaeJa
5 TEITJIOBBIE ABJIEHU A
6.1 OcCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMUHETHYECKONH TEOpUU
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cTpoeHHsl BemiecTBa. Macca M pasmepbl MojeKkyl. ONbIThI,
MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKHHETHYECKON TEOPHH

Mopenu TBEPAOTo, MKHUIKOTO W Ta3000pa3HOTO COCTOSHUMA

6.2 BemiectBa. Kpucrammuueckue u amopdHbIie Tena
6.3 OO0bsicHeHHE CBOI‘/'I(iTB ra3oB, JXHJIKOCTEH H ”EBépI[BIX TEJI Ha
OCHOBE MOJIOKEHUH MOJIEKYISIPHOKMHETUYECKON TEOpUH
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
6.5 TennoBoe pacumpeHue u cxaTHe
6.6 Temneparypa. CBsA3b TeMIIepaTypbl CO CKOPOCTBIO TEIUIOBOIO
JIBUKEHUS YaCTHI]
6.7 Buytpennsis osneprus. CnocoObl HW3MEHEHHS BHYTpEHHEH
SHEPTUu: TEIUIoNEepeiaya U COBEpUICHUE PAOOTHI
6.8 Bunpr  Teruonepenaud: — TEIIONPOBOAHOCTb,  KOHBEKIIUS,
U3ITy4YeHUe
6.9 KonuyecTBo TemioThl. Y aenbHas TEIIOEMKOCTD BEIIECTBA
6.10 TennmooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHE TEILJIOBOTO
OanmaHca
6.11 [InaBnenne u  OTBepACBaHHE KPUCTAIUIMUYECKUX  BEILECTB.
Y nenpHas TEII0Ta MIaBJICHUS
[TapooGpazoBanue u koHaeHcanus. Mcnapenue. Kumnenwue.
6.12 VY nenbHas TEIJIoTa napooOpa3oBaHHUsl. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TOIUIMBA. Y IeJIbHas TEIJI0TAa CTOPAHUS
6.15 [Tpuniunsr pabotsl TeruoBbix asurateneit KIIJ[ TtemmoBoro
nBuratess. TemnoBbie IBUTATENN U 3alIUTa OKPYKAIOIICH CpeIbl
6.16 3aKOH COXpaHEHUs U TPEBpAIICHUS HHEPTUU B TEIUIOBBIX
mpoueccax
[TpakTudeckue pabOTHI:
OnpiTbl MO OOHAapYXEHUIO JEHCTBHS CHJI  MOJIEKYJISPHOTO
MPUTSKEHUS.
OnpIThl MO BBHIPAIIMBAHUIO KPUCTAJUIOB MOBAapEHHON COMM WIIU
caxapa.
OnpITel 1O  HAONIOACHHWIO TEIUIOBOIO  PACIHIMPEHHs] Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEII.
6.17 Omnpenenenue JaBlIeHUs BO3lyXa B OaJUIOHE MINPUIIA.

OnbIThHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT
ero o0bEMa 1 HarpeBaHus WIH OXJIAXKICHUS.

[TpoBepka rUMOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOWKA
KHUJIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue u3mMeHeHus: BHYTPEHHEH SHEPruu Teja B pe3ysibTaTe
Teruionepeiayu U padboThl BHEIIHUX CHIL

HccnenoBanue  sIBIEHUS  TEIUIOOOMEHAa TMpPH  CMELIMBAaHHUH
XOJIOJHOW M ropsiued BOJBI.
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OrnpeziesieHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOT'O BOJOW MpH
TEIJI000MEHE C HArPEThIM METAUIMYECKUM IUIHHAPOM.

Ornpezenenne yaelabHOU TEIIIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca ucrnapeHusi.

OrnpesiesieHre OTHOCUTEBHOM BIIAYKHOCTH BO3/TyXa.

Ornpezenienne yAeIbHON TEIJIOTHI TUIaBICHUS JIbJIA.

du3nyecKkue SIBICHUSI B npupoac: MOBCPXHOCTHOC HATSIKCHUC U
KallWJUIAPHBIC SABJICHUA B IIPHUPOAC, KPUCTAJIBI B IIPHUPOAC,

6.18 usnydenue CoiHIA, 3aMep3aHue BOAOEMOB, MOPCKHE OpU3HI;
o0pa3oBaHuE POCHI, TYMaHa, HHEsl, CHera.
TexHu4ecKkrue yCTpOUCTBA: KalUJULPHI, IIPUMEPBI UCIIOJIb30BAHUS
6.19 KPHUCTAJJIOB, JKUIAKOCTHBIH TEPMOMETp, IATUYUK TEMIIEPaTypHl,

TEPMOC, CHCTEMA OTOIUIEHUS JOMOB, TUTPOMETPBI, IICUXPOMETP,
napoBasi TypOHHa, IBUTaTeNlb BHYTPEHHEIO CrOPaHMsL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpusaiys Ten. J[Ba poga 3JIeKTpUUECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBHCHMOCTB
7.2 CHJIBI B3aMMOJICHCTBHS 3apSHKEHHBIX TEJ OT BEJIMYHMHBI 3apsI0B U
PacCTOSIHUSI MEXK/TY TEJIaMH )
OnexTpuueckoe moje. HampsKEHHOCTh ANIEKTPUUYECKOTO TOJIS.
7.3 [IpyHumMn  cynepmo3uuuMM  3JEKTPUUECKUX  moyied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn ANEKTPUIECKUX 3apsAI0B. DneMeHTapHbIN
7.4 anektpudyeckuit 3apsan. Ctpoenue aroma. IlpoBomHuku u
TVDJICKTPUKA
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DONEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO
ToKa. VICTOYHMKM OCTOSIHHOTO TOKa
77 JlelicTBUSL  3JIEKTPUYECKOTr0 TOKa (TEIJIOBOE, XHMMYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 Onektpuueckas nenb. Cuia Toka. JNeKTpUYECKoe HalpshKeHNe
79 ConpoTuBieHHe  NPOBOJHUKA.  YJIEIBHOE  COINpPOTHBIIEHUE
BELIECTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBarensHOE M MapaICIIBHOE COSTMHEHUE TIPOBOTHUKOB
712 PaGoTa W MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH JDkoyms —
Jlenna
713 DJeKTpudecKre HenHu U MOTPeOUTENN IEKTPUUECKONH YHEPIUU B
obITy. KopoTKkoe 3ambikaHMe
7.14 ITocTosaHBIe MarHuTHL. B3anMonelcTBrEe MOCTOSHHBIX MAarHUTOB
715 MaruutHoe nojie. MargutHoe mnojie 3eMJiId U €ro 3HaueHue Il
JKU3HU Ha 3emie
716 OneiT  Opcrena. MarHuTHoe TMoj€  AJIEKTPUYECKOrOo  TOKa.

HpI/IMeHeHI/Ie OJICKTPOMAIrHUTOB B TCXHHUKE
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7.17

7.18

JleficTBe MarHMUTHOTO TIOJII HAa TPOBOJHHUK C  TOKOM.
OJNeKTpoABUTraTeNIb ~ MOCTOSIHHOTO  Toka.  Vcrmosb3oBanue
ANIEKTPOJIBUTATEIe B TEXHMYECKHMX YCTpPOHMCTBaX MW Ha
TpaHCIOpTe

Onpitel  @apazes. SIBiaeHHE 3IEKTPOMAarHUTHOM HWHAYKLHUU.
[IpaBuio Jlenna

7.19

7.20

7.21

OnekrporeHepatop. CrmocoObl  TONyYEHUS  AJICKTPHUECKOU
DHEPIrUU. DJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HMCTOYHHKAX
SHEPTUU

[TpakTuyeckue pabOTHI:

OnbITel 110 HAOMIONEHUIO DJIEKTPU3ALUU Tl UHAYKIUEH U IpU
COIPUKOCHOBEHUH.

HccnenoBanue NelcTBUS 3IEKTPUUECKOTO TOJIS HA IPOBOAHUKHU U
JUDJIEKTPUKU.

COopka 1 npoBepka pabOThl IEKTPUUECKON LENHU MOCTOSHHOTO
TOKa.

M3mepeHue U peryJInpoBaHHUe CUIIbI TOKA.

W3mepeHnue u peryinpoBaHie HalPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CWJIBI TOKa, HAYLIETO 4Yepes
pE3UCTOp, OT COMPOTHUBIIEHUS PE3UCTOpPAa M HANPSDKEHUS Ha
pe3ucTope.

OnpIThl, JI€MOHCTPUPYIOLUIUE 3aBUCUMOCTb  AJIEKTPUYECKOTO
CONPOTHUBIICHUS INPOBOJHHMKA OT €ro JUIMHBL, IUIOLIAIU
MIONIEPEYHOI0 CEUEHUs U MaTepuaa.

ITpoBepka paBuIIa CIIOXKECHUS HaNpPsHKEHUN pu
MOCJIEZI0BATEIbHOM COEJMHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBwia s CWIbBl TOKa IPU MapajUIeIbHOM COEIMHEHUU
pesuctopoB. OmpeneneHue pabOThl  AIEKTPUUYECKOTO TOKA,
uaymero — 4epe3  pesucrop.  OmpeneneHne  MOILIHOCTH
AIIEKTPUYECKOTO  TOKA,  BBLACNAEMOM  Ha  pe3UcTope.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MAYIIEr0 4epes
JAMIIOYKy, OT HampspbkeHus Ha Hed. Onpenenenune KIIJ]
Harpesatend. lccienoBaHne MarHMTHOTO — B3aUMOJEHCTBUS
MOCTOSSHHBIX ~ MarHuTOB.  V3ydeHWe  MarHuTHOrO  MOJs
MOCTOSIHHBIX MarHUTOB MpPHU HUX OOBEAMHEHUM M pa3feiCHHU.
HccnenoBanue neMCTBUS AJIEKTPUYECKOTO TOKAa HA MAarHUTHYHO
cTpenky. OIBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH  CHIIBI
B3aMMOJICHCTBHS KaTyIIKH C TOKOM M MarHuTta OT CHUJIbl TOKa U
HaIpaBJICHUS TOKA B KaTyllIKe. M3ydyeHne neicTBUS MarHUTHOTO
MoJii Ha MPOBOAHMK € TOKOM. KoHcTpyupoBaHue M H3YydeHUE
paboThI DJIEKTPOABUTATENS. N3mepenune KILJ
AIIEKTPOJIBUTaTENbHON YCTaHOBKH. ONBITBHI MO HCCIEI0BAHUIO
ABJIGHUS ~ DJEKTPOMAarHUTHOM  MHAYKLIMH:  HMCCIEIOBAHUE
M3MEHEHUH 3HaYeHMs U HallPpaBJIEHUsI HHAYKLIIHOHHOTO TOKa

duzndeckue SIBICHUS B opupoac: OSIJICKTPUUCCKHUE SABJICHUA B

atMocepe, STEKTPUUECTBO >KUBBIX OpPraHU3MOB, MAarHUTHOE
nmoysie 3eMiiu, Apeid MONOCOB, PO MAarHUTHOTO TIOJS JUIst
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JKN3HHU Ha 36MJIC, IMOJIAPHOE CUAHUC

7.22

TexHuuyeckue yCTpoHCTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocrar, CUETUHK ANEKTPUUECKOMN SHEPTHH,
AIIEKTPOOCBETUTEIbHbBIE npuOopHI, HarpeBaTrebHbIe
AIEKTPOIPUOOPHI (IPUMEPBI), JIEKTPUICCKHUE MPEIOXPAHUTEIH,
AIIEKTPOMArHuT,  AJEKTPOJABHUraTelb  IMOCTOSHHOTO  TOKa,
TE€HEpaTOp MOCTOSIHHOIO TOKa

9 KJIACC
Kon
pasjiena Kox snemenra [IpoBepsieMble JIEMEHTHI COIEPIKAHUS
MEXAHUWYECKUE SABJIEHUA
81 Mexa}fnqecxoe nBIKeHHe. MarepuansHas Touka. Cucrema
oTcuéTa
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO TBUKECHUS
8.3 PaBHOMepHOE MPSAMONTMHENHOE IBH)KEHUE
8.4 HepaBHomepHoe mnpsimonuHeitHoe aBmwxkeHue. CpemHss U
MTHOBEHHAs CKOPOCTH Tella IPU HEPaBHOMEPHOM JBUKEHHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE
8.6 CBob6oguoe nanenne. OnbITel [anunes
PaBHOMepHOE ABMKEHHE 1O OKpYXHOCTH. Ilepuoxm u uactora
8.7 oOparmeHusl. Jluneiinas u yriaoBas CKOPOCTH.
LleHTpOCTpPEMUTENBHOE YCKOPEHUE
8.8 Ilepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8 8.11 [IpuHIMI Cyneprno3UIUH CUIT
8.12 Cua ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: CWiIa TPEHHUS CKOJIbKEHHWsS, CHJIa TPEHHsS ITOKOS,
JpyTHe BUIbI TPEHUS
814 Cuna TsOHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHe
CBOOOJHOTO MaIeHUS
815 IBuxenne nmmaHer Bokpyr Connma. IlepBas kocMudeckas
ckopocTb. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHOBecue marepuanbHON TOYKU. AOCOIIOTHO TBEPOE TENIO
817 PaBHOBecue TBEPAOro Tela € 3aKPEIUIEHHOM OCBHIO BpalleHUS.
MowmeHnT cuisl. LleHnTp TskecTn
8.18 Nmnynec Tena. MI3Menenne nmnynsca. Mnynbc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTD
8.22 Pabora cunm TshkecTH, ympyroct, TpeHus. CBsi3pb JHEpPruMl U
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paboThl

8.23
8.24

[ToTeHnManpHast HEPrHs Tejia, MOJHATOTO HAaJ[ MOBEPXHOCTHIO
3emian

[ToTeHumanpHast YHEPIUsl CKATOU MPYKUHBI

8.25

Kunernueckas sneprusi. Teopema 0 KHHETUYECKON SHEPTUU

8.26

3aKoH COXpaHCHUA MEXaHHYeCKOM OHEPIrun

8.27

[IpakTyeckue paboOTHI:

OrmpenenieHne cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka win
JBYDKEHUS IApUKa [0 HAKJIOHHOM miockoctu. OmpenerneHue
YCKOpEHHUsl Tejla HpU PaBHOYCKOPEHHOM JBM)KEHHUU 11O
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanme  3aBUCUMOCTM  HYTH  OT  BpPEMEHU  IIpuU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka rumnoTesbl: €cau Mpu paBHOYCKOPEHHOM JABM)KEHUU 0e€3
HayaJlbHON CKOPOCTU IYTH OTHOCSTCS KaK psijl HEUETHBIX YHCEl,
TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CHIIBI
HOpMasibHOTO aaBieHus. Ompenenenue Kod(hQUIMEHTAa TPEHUS
ckosbkeHus. OnpeneneHue KECTKOCTU NpYyKUHbL. Onpenenenne
paboTBl CHJIBI TPEHHS TMPH PABHOMEPHOM JIBIKCHHH TeJa IO
rOpU30HTAIbHOW ToOBepxHOCTH. OmnpezneneHue padbOThl CHUIIBI
yOpYrocTM HpU  TNOABEME TIpy3a C  HCIOJIb30BAHUEM
HEMOJBM)KHOT'O U MOABHYKHOIO OJIOKOB

8.28

dusznueckue SBJICHUS B npupoAc: NMPUIHMBBI U OTIIUBBI, ABHUKCHUC
mrader CoJiHeYHOH CHUCTCMBbI, PCAKTUBHOC IBWIXCHUC KXUBBIX
OpraHnu3MOB

8.29

Texuudeckue yCT‘pOﬁCTBaI CIIMAOMCTP, HAAaTYUKU II0JIOKCHUA,
PaCCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

91 KonebarenbHoe  aBwkeHue.  OCHOBHBIE — XapaKTEPUCTHUKH
' KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia
92 MaremMatnueckuii W TNpPYKUHHBIM MasTHHUKH. [IpeBpamienue
' SHEpPIr'uy Npu KoJeOaTeIbHOM JIBH>KEHUH
9.3 3aryxaromue kojedanus. BeiHyx/1eHHbIe KoaeOanus. PezoHanc
Mexannueckue  BoiaHbBL.  CBOICTBa  MEXaHHYECKMX  BOJIH.
9.4 [IpomonbHBIE ¥ TIOTIEpEeYHBIE BOJHBL. [[JIMHA BOJIHBI M CKOPOCTH
e pacrpocTpaHeHHs. MexaHHYecKHe BOJIHBI B TBEPAOM Tele,
CEHMCMUYECKHE BOJIHBI
9.5 3ByK. 'poMKOCTb U BbIcOTa 3ByKa. OTpaXkeHHE 3ByKa
9.6 WHubpa3Byk U yabTpa3ByK
[IpakTuyeckue paboOTHI:
Ompenenenne 4acTOTHl M MepUoAa KoJieOaHWH MaTEeMaTHYECKOTO
9.7 MasiITHUKA.

Onpenenenre 4YacTOThl M TepuUoAa KoJeOaHUN MPYKUHHOTO
MasiTHUKa
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HccnenoBanue 3aBUCMMOCTH NEepUOJIa KOIeOaHUI MOJBEIICHHOTO
K HUTH Tpy3a OT JUIMHbI HUTH. lccrnenoBaHue 3aBUCHUMOCTHU
nepuoja KojeOaHWil MPYKUHHOTO MasATHHKA OT MAacChl rpysa.
[IpoBepka  He3aBHUCMMOCTM  Tepuoja  KoiiebaHuit  Tpysa,
MOJIBEILIEHHOTO K HUTH, OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBL.
W3mepenune yckopeHusi CBOOOIHOTO MaeHUs

@dusznueckue  SABICHUS B NPUPOJE: BOCHPUSATHE  3BYKOB
9.8 KMBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH,
9X0
TexHndeckue ycTpoiCTBa: 3X0JIO0T, HCIOIb30BaHUE YIIbTPa3ByKa B
OBITY M TEXHUKE
OJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE ToJie. DIEeKTPOMarHuTHeIC BOHBL. CBOWCTBA

9.9

10.1 AJIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana >7€KTPOMArHUTHBIX BOJIH

103 9neKUTp0MarHI/ITHa;1 npupoaa ceera. CkopocTs cBeTa. BonHoBble
CBOWCTBa CBETa

10 [IpakTuueckue padbOTHI:

10.4 W3yyeHne CBOWCTB JJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa

105 ®dusnyeckue SBICHUS B TPHPOJE: OMOJOTHMYECKOE JAeHCTBHE
BUIMIMOTO, YIBTPa(UOJIETOBOTO U PEHTI€HOBCKOTO M3ITy4eHHI

10.6 Texauueckue yCTPOﬁCTBaI UCTIOJIB30BAaHUE DJIEKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBA3H

CBETOBBIE SABJIEHUA

111 JIyueBas monens cBera. Mcrounuku ceerta

11.2 [IpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aKk0H OTpakKeHHs CBETa

114 [Ipenomnienne cBeta. 3akoH npenomieHus cBeta. [lonHoe
BHYTpPEHHEE OTPaKEHHUE CBETA

115 JInnza. Xop sydel B JINH3E

11.6 Onrtuyeckast cucteMa ¢oTroanmnapara, MUKpPOCKOIA U TeJIECKoIa

11.7 I'na3 xak ontuyeckas cucrema. ban3zopykocTs U AabHO30PKOCTb

11 118 Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. ClioskeHue

CIIEKTpaJIbHBIX IIBETOB. [[ncniepcus cBeta

[IpakTudeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH yIila OTPaKEHUsI CBETOBOTO Jy4a OT
yria najaeHusl.

N3yuenne xapakTepUCTHK H300paKeHUs MpeAMETa B TIJIOCKOM

11.9 3epkae.

HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIICHHST CBETOBOTO JIyda
OT yrJja MajeHus Ha TPAHUIIC «BO3JIYX — CTEKIIO.

[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO pPACCTOSHUST M ONTHYECKOW CHIIBI

43




12

44

coOuparoieli JINH3HI.

OmnbITHI IO Pa3I0KEHUIO OETIOr0 CBETA B CIIEKTP.

OmbITEl IO BOCHIPHSTHIO LBETa MPEAMETOB IPHU MX HAOIIOACHUU
4epe3 [IBETOBbIC (PHIIBTPHI

®usnueckue sBieHUs B npupone: 3armenuss Conxua u JlyHsl,

11.10 IBeTa TeJ, ONTHYECKHE SBJICHHS B aTmocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
1111 TexHuueckue ycTpoHCTBa: OYKM, IEpHUCKON, (oToanmapar,
ONITUYECKHE CBETOBO/IBI
KBAHTOBEBIE SIBJIEHUA
121 Onwitel Pesepdopna w mmanerapHas Mojaens aroma. Mojenb
aroma bopa
192 Hcnyckanue u norionieHue ceera atomoM. KBautel. Jluneiiuarsie
CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3IydeHHs
124 Crpoenue aromHoro siapa. HykioHHas Mojenb aTroMHOro sjpa.
N3oTomsl
125 PagnoaktuBHble mpeBpamieHus. llepuon momypacmana aTOMHBIX
sanep
126 SnepHble peakiui. 3aKOHbI COXPaHEHMsI 3aps10BOI0 U MAaCCOBOTO
qucel
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Pea_lfunn cuHTe3a U Aenenus anaep. Mcrounnku sneprun ConHia u
3BE31
12.9 SnepHas sHepreruka. [IecTBHE paJMOaKTHBHBIX W3JIy4EeHUU Ha
KHUBBIE OPTAaHU3MBI
[IpakTuyeckue paboOTHI:
HabmroneHne CrijiontHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanne TpEeKOB: HW3MEPEHUE DHEPIMM  YacTHULBI IO
TOPMO3HOMY IyTH (110 (hoTOrpadusim).
W3mepeHue painoakTUBHOTO (poHa
dusnueckue SABICHUS B NPUPOJAE: €CTECTBEHHBIN paJMOaKTUBHBIN
1211 ¢boH, KOCMHUYECKHE Tydd,  PajMOAKTHBHOS — W3MyqeHHE
MPUPOJHBIX MHMHEPAJIOB, NEHCTBHE PaJMOAKTUBHBIX W3Iy4EHUH
Ha OpPraHM3M YeloBeKa
1212 TexHuueckne yCTpOWCTBA:  CIEKTPOCKOI,  WHIMBHIYaTbHBIN

AO03UMCETP, KaMEpa Bunscona
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ITPOBEPAEMBIE HA OI'S 110 ®U3UKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O

Kon
npoBepsieMor
0
TpeOoOBaHUSA

OBPA3OBAHUA

IIpoBepsiemblie TPeOOBAHUSA K MPeAMETHBIM pe3yJjbTaTaM 02a30BOr0 YPpOBHS
O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponu (U3MKK B HAyYHOH KapTHUHE MUPA; CHOPMHUPOBAHHOCTH
0a30BBIX IPEICTABICHUM O 3aKOHOMEPHOW CBSI3M M IIO3HABAEMOCTH SIBJICHUI
IIPUPOJIBI, O POJIM IKCIIEPUMEHTa B (pu3HKe, 0 cucTeMooOpa3yroliei poiu GU3UKu
B Pa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00 3BOJIOLMH
buznyecKuX 3HAHUI M MX POJU B IEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHUHE
MUPa, O BKJIaJIe POCCHICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILET0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHus O BHUAAX Marepuu (BEHIECTBO M TI0Jie), O JBMIXKEHHWHU Kak crocode
CYILIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJEKYISPHOW TEOPUU CTPOCHHS
BEIIECTBA, O (U3NYECKOH CYIIHOCTH SIBICHUHA TPUPOABI (MEXaHHYECKHX,
TEIUIOBBIX, SJEKTPOMArHUTHBIX W KBAaHTOBBIX); YMEHHE pazNnuyarh SIBICHUS I10
ONMCAHUIO MX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIbBITOB, IEMOHCTPUPYIOLINX
naHHOe (M3MUYECKOE SIBJICHHE; YMEHHE PACIIO3HABATh MPOSBICHUE H3YyYEHHBIX
¢u3nyecKuX SBICHUM B OKpPYXKAlOIIEM MHpE, BBIIEISAS HX CYLIECTBEHHBIE
CBOMCTBA (ITPU3HAKK)

BJ'Ia,I[eHI/IC OCHOBaMH NOHSITHIHOTO alapara 1 CUMBOJIMYCCKOI'O A3bIKa (1)I/IBI/IKI/I u
HCIIOJIB30BAHUE HUX [JIs PCIICHUA y‘I€6HHX 3aaa4;, YMCHHUC XapaKTCpHU30BaTb
CBOMCTBaA TCII, (I)I/ISI/I‘ICCKI/IC SABJICHUA U ITPOLCCChI, UCIIOJIb3YA (l)yH,[[aMeHTaJ'IBHBIC
N OMITMPUYICCKHEC 3aKOHBI

YMeHne onuceBaTh HN3YUYCHHBIC CBOICTBA TeI U (1)I/I3I/I'-ICCKI/IG SABJICHUS, UCIIOJIB3Ys
(1)I/I3I/IIIGCKI/IC BCIIMYHMHBI

Brnanenue ocHoBaMU METOZ0B HAyYHOTO MO3HAHUSA C YUETOM COOIIIOIEHHS TIPaBUII
0e30macHOTO TpyAa: HaOMoAeHNE GU3MUECKUX SBICHUM:

YMEHHUE CaMOCTOATEIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JAHHOTO
Habopa 000pyHOBaHUS 10 MHCTPYKIIMH, OIIMCHIBATH X0/ OBITA M 3aIUCHIBATH €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TMPSMBIX M KOCBEHHBIX W3MEPEHHH (DU3MYECKHX BEIMYMH: YMEHUE
IUTAHUPOBATh HM3MEPEHUs, CaMOCTOSTENbHO COOHUpaTh HKCIEPUMEHTATbHYIO
YCTAaHOBKY 110 WHCTPYKIIMH, BBIYUCIISITh 3HAUYCHUE BEIIMYUHBI U aHAIM3HPOBATH
NOJyYeHHBbIE pe3yJlbTaThl € Y4YETOM 33JaHHOM MOTPELIHOCTH pe3yabTaToB
WU3MEPEHHUI;

IPOBE/ICHUE HECIOXKHBIX SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN; CaMOCTOSATEIBHO
cOOMpaTh DSKCIIEPHUMEHTAIBFHYI0 YCTaHOBKY W TIPOBOJIUTH HCCIEOBAaHUE TI0
WHCTPYKIIUH, MPEACTABIAThH MOJYYCHHBIE 3aBUCUMOCTH (DU3MYECKHX BEIUYUH B
BUAEC TaOMUIl W TpadUKOB, YYUTHIBATH IOTPEIIHOCTH, JENaTh BBIBOABI I10
pe3ylbTaTaM HCCIeT0BaAHUS

[TonnmaHue XapakTEpHBIX CBOMCTB (PM3MUYECKUX Mojejel (MarepuanbHas TOYKa,
abCOJIIOTHO TBEPIOE TENIO0, MOJIENIM CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell,

45




46

IUTAaHEeTapHasi MOJENb aToMa, HYKJIOHHAas MOJIeNIb aTOMHOTO sJpa) M yMEHHE
OPUMEHSTH UX U1 O0BSICHEHUS! (PU3UUECKUX MPOLIECCOB

YMmenue o0BACHATH (PU3NYECKHE IMPOLECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUull IPaKTHKO-OPHUEHTUPOBAHHOIO XapaKTepa, B YacCTHOCTH,
BBISBIISITh IPUYMHHO-CJIEICTBEHHBIE CBS3H M CTPOUTH OOBSICHEHHE C OMOpOW Ha
U3y4yeHHbIE  CBOMCTBA  (U3UYECKUX  SABICHUM,  (PU3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJEIIU

Ymenue pemiats pacuéTHbie 3a1aun (Ha 0aze 2 — 3 ypaBHEHMI), UCTIOIb3YsI 3aKOHBI
U (GOpMYIIbI, CBS3BIBAIOIIME (PU3UUYECKUE BEIMYMHBI, B YaCTHOCTH, 3aIUCHIBATDH
KpaTKO€ yCJIOBHUE 3aJ]aul, BBIABIIATH HEIOCTAIOIINE JIaHHBIE, BHIOMPATh 3aKOHBI U
dopmyIbl, HeOOXOAMMBIE U €€ PelIeHUs, UCTIONb30BaTh CIPABOYHBIC JaHHBIE,
MPOBOJIUTh PAcCUY€Thl U OLIEHUBATh PEATUCTUYHOCTH IIOJYYEHHOI'O 3HAYEHUS
(¢u3NYECKON BEIUYMHBI; YMEHHE ONpPEIENSITh pPa3MEpPHOCTh (PU3NUECKOU
BEJIMYMHBI, IOJTYYEHHOM MPU PEIICHUH 33Ja4H

10

YMeHue xapakTepu30BaTh IMPUHLMIIBI JIEHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM
yrcie OBITOBBIX MPHOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTUYECKHUX IPOLIECCOB IO
UX OIHCaHWIO, HCHONb3YysS 3HAaHMSA O CBOMCTBaX (DM3MYECKUX SIBICHUM U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

YMeHue MCIoib30BaTh 3HAHMS O (PU3NYCCKUX SIBJICHUSX B IOBCEAHCBHOW JKU3HH
U1 oOecnieyeHus: 0€30MMacHOCTH IPH OOpalleHuHd C OBITOBBIMH IPHOOpaMHU H
TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHCHUS 3J0POBBS M COOIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBEJICHHS B OKPY)KAIOIICH Cpejie; TOHUMaHue He0OXOAMMOCTH
NPUMCHCHHUS JIOCTYD)KCHUH (PU3UKH ¥ TEXHOJIOTHHA IS PaliOHAILHOTO
PUPOIOTIOIB30BAHUS

11

OnbIT moucka, npeodpa3oBaHUs M TpeACTaBIeHUs HHPopManuu (GU3HUECKOTO
COJlep’KaHUsT  C  HCIOJNb30BaHMEM  MH(OPMAlMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH IMOJIyY€HHOM MH(pOpMalUu Ha
OCHOBE HMEIOUIMXCS 3HAaHUM M JIONOJHUTENbHBIX HCTOYHUKOB; YMEHHE
UCMOJIb30BaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHMN HAayYHO-TOMYJSPHYIO
IUTEepaTypy (pU3NUECKOro coaepKaHMsl, CIPaBOUYHbIE MaTE€pHallbl, PECYPChl CETH
WutepHer; BiaseHue 0a30BBIMH HaBbIKAMH IpeoOpa3zoBaHUsl MHGOpPMAIMM U3
OJIHOI 3HAaKOBOM cHCTEMBbl B JpPYryl; YMEHHE CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HMH(OPMALUU M3 HECKOJIBKHX
HMCTOYHUKOB
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HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1IO ®U3UKE

Kox IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe nBKeHUEe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
) JIBUKCHUA
PaBHOMEpHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHssi CKopocTh. Dopmyrna Jisl BEIYUCICHUS
1.2 cpenHeii ckopoctu: V = S/t
PaBHOMEpHOE TIPAMONIMHEWHOE NBH)KEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHH B
cllydae paBHOMEPHOTO MPSMOJIUHEHHOTO TBUKCHHUS
13 x(f)=x,+vf
I'paduku 3aBUCHMOCTH OT BPEMEHH I NMPOCKIUHU CKOPOCTH, MPOCKIMH IePEeMEIICHUS,
MTyTH, KOOPAMHATHI P PABHOMEPHOM TPSIMOTHHEHHOM JABW)KCHUN
3aBUCHMOCTh KOOPJIMHATHI Te€JIa OT BPEMCHH B CIydae PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBIKCHUS
2(.’.‘
Sl =v, *i+ay* =
F
DopMynbl UISI TPOSKIUU MTEPEMEIIECHUS, TIPOSKIIUA CKOPOCTU U MPOSKIIMH YCKOPEHUS MPU
PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUH:
2
14 'Sx(r)zvl}x'r_'—axli‘
U.\'('f) =Upy T4, I,
a.(t)=canst,
U:.‘f‘- - Ul.'r‘ =2£T_T.5'_T
I'padviky 3aBUCHMOCTH OT BpEeMEHH M MPOEKUIUU YCKOPEHMs, MPOEKIUU CKOPOCTH,
MIPOCKIIMH TTePEMEIIEHUS, KOOPINHATHI IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBH)KEHUT
CBoOoanoe manenune. Gopmynbl, ONMUCHIBAIONINE CBOOOTHOE TAJCHUE Tela MO BEPTHKAIU
15 (IBW>KeHWE Tena BHHU3 WM BBEPX OTHOCUTENBHO TMOBepxHOCTH 3emiH). [paduxu
' 3aBUCHMOCTH OT BPEMEHH JUIS MPOCKIIUU YCKOPESHHUS, TIPOCKITUN CKOPOCTH M KOOPIMHATHI
MIpH CBOOOTHOM TaJICHUH TeNa M0 BEPTUKAIU
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HarmpaBiieHrne CKOpOoCTH.
dopmyia i1 BEIYUCIICHUS CKOPOCTH Yepe3 paaIuyc OKPYKHOCTH U TICPUOJT OOpaIeHHUS:
_2InR
T
[lenTpocTpeMuTenbHOe YyCKOpeHHe. HampaBieHHe EHTPOCTPEMUTENBHOTO YCKOPEHHSI.
16 dopmyia I BEIYUCIICHUS YCKOPEHUS:

_w
WR
®opmyia, cBsI3bIBaIOIIast EPUOJT U YACTOTY OOpaleHHUS:
v = L
T
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Macca. [InotHocTh BemecTBa. @opmyiia sl BBIYMCICHUS UIOTHOCTH:

1.7 _m
=7

1.8 | Cuna — BekTopHas ¢uzndeckas BennuuHa. CI0xKeHne CHIl

1.9  Ssnenue nnepuuu. [lepsolii 3akon HeroToHa

Bropoii 3akon HeroToHna:

110 F=m-a

CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJO

B3aumoneiictue ten. Tperuit 3akoH HeroToHa:

1.11 — —
Fy y=-F_,

TpeHHe INIOKOSA U TPCHUC CKOJIbKCHHA. d)opMyna AJI1 BBIYMCIICHUA MOAYJIA CHUJIBI TPCHUS
CKOJIBXXCHUA:
1.12

Fp=n-N

Hedopmarus Tema. Ynpyrue u Heymnpyrue nedopmanuu. 3aKoH ynpyroi aedopmaruu
113 (3akoH ['yka):

F=k-Al

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOI'O TAT'OTCHUA:

My - 1H A
F=G.—-L1 2

R

114 Cuna sokectn. YckopeHue cBOOOTHOTO TaIeHHs.

®opmyra 1S BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H MoBepxHOCTH 3emiu: F = mg.

JiBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs 1
eperpy3Ku

Nmmynse Tena — BekTopHas pu3ndeckas BeJInYnHa.
115  p=md

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIBI

3aK0OH COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEII:

1.16  p=myU +m,U, =const

PeaxkTnBHOE ABMKEHIE

Mexannyeckas padora. @opmMyra Jjisi BEIYUCICHHS paOOThI CHJIBI:

A=Fsooscx

1.17 | Mexanuveckasi MOIITHOCTB:

N=4
f

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JIJISI BBIYUCIICHUS. KUHETHYECKOM

SHEPTUU:
1.18 m’
E. =2

2

Teopema o kuHeTnyeckou 3Heprun. DopMysa 1Jisi BBIYUCICHUS MOTCHIIMATbHON SHEPTUU
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1.19

1.20

1.21

TeJ1a, MOIHITOrO
HaJ 3eMIIEH:

E,=mgh

Mexanuyeckas dSHEeprus:
E=E;+E p

3aKOH COXpaHEHUs] MEXaHNYECKOU sHeprun. Popmyna i 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruy B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpartieHre MEXaHUUECKON PHEPTUU NTPU HATMYUU CUJIBI TPEHUSI.

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Peruar. Moment cuier:M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToxBrokHBIN 1 HenoABWKHBINA 0J10kK. KITJ] mpocThIX MEXaHU3MOB,
n= Anonesaan

A‘S&TIIEHH

JlaBiieHre TBEPAOTO TENA.

®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F

P= h

JaBnenue raza. ATMocdepHOe 1aBlIeHUE.

I'mppocratnyeckoe n1aBiIeHUE BHYTPHU KUIKOCTH.

@opMyia 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBandeckuil npecc

1.23

3aKkoH ApXI/IMe)Ia. cDOpMy.]'IEl AJI1 OIIPEACIICHUS BBITAJIKUBAIOIICH CHIJIBI, ﬂeﬁCTBYIOIHefI Ha
TEJII0, l'[Ol"py}KéHHOG B XXUJKOCTH HJIM ras:

Fag =pgV

YcaoBue nmiaBanus teia. Ilnapanue CYZAO0B U BO3AYXOIJIABAHUC

1.24

1.25

Mexannyeckue KojaeOaHus. AMIUIMTYyAa, TEpUOa W dacToTa Kkosiebanui. dDopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUO]T KOIeOaHU:

Matematuueckuil U MPY>KUHHBIA MasTHUKH. [IpeBpailieHue sHepruu mpu KojaedaTreabHOM
JBHKECHUU

1.26

3aTYXElIOH_II/IC KoJIeOaHUS. BLIHY)KIICHHBIC koJsieOanus. Pe3onanc

1.27

Mexanuueckue BOJHBI. [IpofoNbHBIE W TONEPEYHbIC BOJIHBL J[JTMHA BOJIHBI U CKOPOCTb
pacnpoCTpaHeHUs BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha T'PAHUIIE JBYX CpE/l.
Wubpa3Byk U yIbTpa3ByK
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1.29

1.30

1.31

2.1

2.2

Ipaxmuueckue pabomul

N3mepenue cpenHell TUIOTHOCTH BEIIECTBA; apXUMEIOBON CHIIBI; JKECTKOCTH MPYKUHBL;
KOX(QQUIMEHTa TPEHUS CKOJIbXCHHUS; paOOThl CHJIBI TPEHUsS, CHIIBI YIIPYTOCTH, CPEIHEH
CKOPOCTH JABWXCHHSI OpycKa 10 HAKJIOHHOM TUIOCKOCTH, YCKOPEHHS OpYCKa MPU JBUKCHUH
[0 HAKJIOHHOHM TUIOCKOCTH; YacTOTHI W IMEPHO/a KOJeOaHUH MaTeMaTHYECKOTO MAasTHUKA;
Y4acTOTHI U NIEPUO/Ia KOJIeOaHUH MPYKMHHOTO MassTHUKA; MOMEHTA CHJIBI, JICHCTBYIOMIETO HA
pBIYar; paboThl CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C MOMOIIBI0 HEMOJIBHUKHOTO OJIOKa;
paboThI CHITBI YIIPYTOCTH TIPH MOABEME TPy3a C MOMOIIBIO MOABIKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOM YacTH TeJla U OT
IINIOTHOCTHU XUJIKOCTH, HC3aBHCHUMOCTHU BBITaJ'IKI/IBaIOH_[eﬁ CHJIBI OT MAcCChl TE€JIa, CHJIIbL
TPEHHUSI CKOJILKEHHUSI OT CHUJIbl HOPMAJIbHOTO JIABJICHUS M OT poJa MOBEPXHOCTH, CHIIBI
YIIPYTrOCTH, BO3HHUKAIOIIEH B MPY)XKHHE, OT CTETNEHU NePOpPMALUU MPYKUHBI, YCKOPEHHS
Opycka OT yrila HakJiOHa HaIlpaBIIAIOUICH; MeproAa (4acTOThl) KOJICOAHHW HUTSIHOTO
MasTHHUKaA OT AJIMHBI HUTHU; ICPUOda KOJIeOaHuii MPYXUHHOI'O MasiTHUKA OT MACChl I'py3a U
KECTKOCTH TPYXUHBI, HCCIICAOBAHHE HE3aBUCUMOCTH IEPHO/a KOJICOAHUH HHUTSHOTO
MasATHHMKA OT Macchl Ipy3a. [IpoBepka yciioBHs paBHOBECHS pblYyara

Qu3zuueckue aeneHus 8 npupooe: TPUMEPHI ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOI
U HEKUBOW MpUpOJE, NeHCTBUE CUIIbI TPEHUS B MPHUPOJE U TEXHHUKE, IPUIUBBI U OTIMBBI,
nBukeHue MiaaHeT COJHEYHOM CHCTEMbl, PEaKTUBHOE JIBUYKEHHE J>KHUBBIX OPraHU3MOB,
pplYard B TeJie YEJIOBEKAa, BIUSHME aTMOC(PEpPHOro MAaBICHMS Ha JKUBOW OpraHusM,
IUTaBaHUE PBIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMHUYECKUE BOJIHBI,
L[YHaMH, X0

Texuuueckue ycmpoticmea: CIUIOMETP, JAaTUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHMS,
JUHAMOMETp, TOJIIMIHUKKM, pPAaKEThl, pbluar, MOABMKHBIA M HEMOJBMKHBIA OJIOKH,
HAKJIOHHAS MJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOLIUECS COCY b, YCTPOHCTBO
BOJIONPOBOJIA, TUAPABIMYECKHI Mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI
HAacoc, apeoMETp, 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE SABJIEHUA

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUECKOW TEOPUH CTPOCHUS BemecTBa. Mojaemu
TBEPJIOTO, >KUJIKOTO W Ta3000pa3HOr0 COCTOSHMM BemecTBa. Kpucramimueckue u
amop(HbIe Tena

JlBmkeHne dacTuil BemiecTBa. CBS3b CKOPOCTH JBIDKCHHS YACTHIl C TeMIepaTypoi.
BbpoyHoBckoe nBmxenue, mupdysus

2.3

CMauuBaHue U KalTWJUIAPHBIC SIBJICHUS

2.4
2.5

2.6

TennoBoe pacmupeHne u cxaTmue
TennoBoe paBHOBECHE

Buytpennsas sneprus. Pabora u Teruionepenauya Kak crnocoObl M3MEHEHHUS BHYTpEHHEH
SHEPIUU

2.7

Buasr TCILIONICpCaAavu: TCIJIOMPOBOAHOCTh, KOHBCKI S, U3JTYYCHHUC

2.8

HanCBaHI/IC 1 OXJIAXKICHHUEC TCII. KonnuecTBO TEIIOTHL. VY aenpHas TEMI0EMKOCTD:

O=cm(t,~t)

2.9

3akoH COXPAHCHUA SHCPIUU B TCIJIOBLIX IMPOLIECCAX. ypaBHCHI/IC TEIUIOBOro OajaHca:

O +0, +..=0

2.10

Hcnapenue u koHneHcauus. V3MeHeHue BHYTPEHHEH HEPrUU B IIPOLIECCE HCIIAPEHUS U
koHaeHcanuu. Kunenune sxuakoctu. Y aenpHas Terora mapooopasosanus: L = Q/m
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2.11 BiaxxHOCTbH BO31IyXa
[InaBnenne u kpucrayuzanus. V3MeHeHHE BHYTPEHHEH SHEPruyd NpH IUIABJICHUH U
KpUCTAJUTM3alUU. Y IeIbHAs TeIUI0Ta IIaBICHUS:
2.12
_0
» m
2.13 BHyTpeHHsIsI SHEPIHsl CrOpaHus TOIUIMBA. Y AebHasl TEIUIOTa CropaHus Toriuea: q = Q/m
2.14  Tlpunuunsl paboTs! TerIoBbIX ABurareneit. KIIJ[ TemmoBoro nsurarens
Ilpakmuueckue pabomol
N3mepenne yaenbHON TEIUIOEMKOCTHM METAJUIMYECKOrO0 UMJIMHIPA; KOJIUYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJOH KOMHATHOW TeMIleparypbl (DUKCHPOBAHHOW MAacChl, B KOTOPYIO
215 OMYIIEH HArpeThii HUIUHIP; KOJIMYECTBA }‘CHJIOTLI, OTIAHHOTO HaneTI)IMU HAITUHIPOM,
IOCJI€ OIYCKAaHMS €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCHUTEIBbHOM BIIAXKHOCTH
BO3/1yXa; yAEIbHOM TEIUIOTHI IUIABJICHUS JibJaa. VcciemoBaHue MU3MEHEHUsI TeMIepaTyphl
BOJBI MIPHU PA3UYHBIX YCIOBUSX; SBJICHHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOIHON H
ropsiueit BOJbI; MpoIecca UCIapeHUS
Quzuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHIKEHHWE M KalWUISPHBIC SIBJICHUS B
2.16  mpupoze, KpuCTaUlbl B npupoze, uznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHeTa
Texnuueckue  ycmpoticmea:  KanWUISPbl, TPUMEPbl  UCIOJIB30BAHUA  KPHUCTAILIOB,
2.17  UAKOCTHBIM TEepMOMETp, JaTUYMK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOrHa, ABUTATENIb BHYTPEHHETO CrOPAHUSI
3 OJIEKTPOMAI'HUTHBIE ABJIEHM A
3.1 | Dnexrtpusarus Tei. J[Ba BUIa SMEKTPUUSCKHUX 3aPsIIOB
3.2 | BzaummogpeiictBue 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coxpaHEeHHsI PJIEKTPUUECKOTO 3apsiia
34 Onektpuyeckoe noje. Hanpssk€HHOCTh snekTpuyeckoro mnoid. IIpuHmun cynepno3unuu
AIEKTPUUYECKUX TOJIeH (Ha KaYECTBEHHOM yYpPOBHE)
35 Hocurenn snexrpuueckux 3apsaoB. [leWCTBHE 3JIEKTPUUYECKOrO TMOJs Ha 3JIEKTPUUECKHE
3apsbl. [I[pOBOAHUKH U JUAIEKTPUKU
[locTostHHBIN  snexkTpuyeckuid Tok. JlelicTBus snekTpuyeckoro Toka. Cuma  ToOKa.
3.6 Hamnpsoxenue.
I =qg/t,U=A/q
37 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
R =pl/S
3.8  3Bakon Oma i yuactka anekrpuueckoit ienu: | = U/R
[TocnenoBarenbHOE COETMHEHHE MTPOBOAHUKOB:
1, =1, U=U,+U,; R=R +R,
3.9 IlapamiensHoe coequHEHHE IPOBOJHUKOB PABHOTO CONPOTUBIICHHUS:
U=UsI=]+I;R=2.
2
CwmeniaHHbIe COSMHEHUS TPOBOJHUKOB
3.10 Pabora u MomIHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
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3akoH J[>xoyns — Jlenna:

3.11 Q:12 ‘R-t

312 OneiT Opcrena. MarHuTHOE TOJIe MPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
UHIYKIHH

3.13 MarnuTHOe 10Jie TOCTOSTHHOTO0 MaruuTa. B3anmoeiicTBre moCcTOSHHBIX MarHUTOB

3.14 | JlelicTBHE MAarHUTHOTO ITOJIS HA TIPOBOJHUK C TOKOM

3.15 | Omnmitel @apanes. SABnenue snekrpoMarauTHOW nHayKIuy. [IpaBuio Jlenia

IIpaxmuueckue pabomul

N3mepenune 3MeKTpUIECKOro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTH AJIEKTPUUYECKOTO TOKA;
PpabOThI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,

3.16 = mammouka), OT HANpPSOHKCHUST Ha KOHIAX MPOBOJHHKA; 3aBUCHMOCTH COIPOTHBIICHHUS OT
JUTMHBI IPOBOJIHUKA, TUIOIIAIU €T0 MOMEPEYHOr0 CEYCHHS U YACTBbHOTO COMPOTUBICHHUS.

[IpoBepka mpaBuiIa AJst SIEKTPUIECKOTO HAMPSDKEHHUS TIPU TIOCIIE0BATEIbHOM COSAMHEHUH
MIPOBOJHHUKOB; MPaBUJIA JUISl CHIIbI 3JIEKTPUUYECKOTO TOKA MPHU MapajljieIbHOM COCTUHEHUH
MIPOBOTHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue sasleHus 6 npupooe: SIEKTPUUECKUE SBICHHUS B aTMocdepe, SIEKTPHUECTBO

3.17  >KUBBIX OPraHU3MOB, MarHUTHOE TOJI€ 3eMIIH, Jpel( MOMIOCOB, POJIb MATHUTHOTO MO AJIs
KU3HHU Ha 3eMJIe, MOJISIPHOE CUSTHUE

Texnuueckue ycmpouicmea: DIEKTPOCKOI, aMIepMETp, BOJIBTMETP, PEOCTaT, CUETUUK

318 IEKTPUUECKOW  DHEPruM,  DIEKTPOOCBETHTENbHbIE  NPUOOpBI,  HarpeBaTelbHbIE
AIEKTpONpuOOpsl  (IpUMEPHI),  DIEKTPUUYECKHE  TMPEIOXPAHUTETH, DIJIEKTPOMArHUT,
JIEKTPOBUraTeNlb MOCTOSHHOTO TOKA, TeéHEpaTOp MOCTOSIHHOTO TOKa

3.19 DnexrpoMarauTHbie BOIHBI. [1Ikana 3MeKTpOMarHUTHBIX BOJH

3.20 | JlyueBas mojenb cBeTa. [IpsMonuHeiiHOe pacipocTpaHEHHE CBETA

3.21  3axoH otpaxkeHwus cBeta. [lockoe 3epkaio

3.22 | IlpenomieHue cBeta. 3aKOH MPETOMIICHHS CBETa

3.23  Jlucriepcusi cBeta

304 Jlunza. Xoxa nyueit B nuHze. okycHOe paccTostHUE JUH3bI. OnTudeckas cuiia JuH3bl: D =
1/F

3.25 | I'ma3 kak ontuyeckas cucreMa. OnTHuecKue npudopsl

IIpakmuyeckue pabomul

N3mepenne onTudeckoi CUiibl coOMparoIei JTMH3bI; (DOKYCHOTO pacCTOSHUS coOuparomen
JTUH3BL (IO CBOWCTBY paBEHCTBA PAa3MEpOB IpeaMeTa U H300pakeHUs, KOrja MpeaMer

3.26  pacmojoxkeH B JIBOWHOM (POKyce), TOKa3aTess MPeTOMIICHHS CTEKIIa.

HccnenoBanue CBOWCTBA M300paXE€HUS, MOJYYEHHOTO C TOMOIIbI0 COOMPAIOLIEH JIMH3HI;
W3MEHEHHsT (OKYCHOTO pAcCTOSHUS JABYX CJIOKEHHBIX JIMH3; 3aBUCHMOCTH yIJa
MPEJIOMJICHHUS] CBETOBOTO JIy4a OT yIJIa MaJIeHHs Ha TPaHULE «BO3AYX — CTEKIIO»

397 Qusuueckue senenus 6 npupode. 3armenust ComHna u JIyHBI, 1BeTa Ten, ONTHYECKHE
ABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOII, OTOANIApaT, ONTUYECKHE CBETOBOIBI
4 | KBAHTOBGIE SABJIEHUA
4.1 | PanmoaktuBHOCTb. Anb(a-, 6era-, raMMma-u3inyueHus. Peakuuu anbda-u 6era-pacmnaga
4.2 | Omsitel Pesepdopaa no paccessHuio anbga-yactuil. [InanerapHas Moaenb aroma
4.3 | CocraB atomMHOTO sifjpa. M30TOMBI
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4.4

[Tepuon monypacnaaa aTOMHBIX SAEp

4.5

H,I[CpHBIe pCaKIuu. 3aKOHBI COXpPaHCHUA 3apaa0BOTI0 U MaCCOBOI'O YU CEII

4.6

4.7

Qu3zuyeckue s81eHUs. 8 npupode. €CTECTBEHHBIN paJuoaKTUBHBINA (HOH, KOCMUYECKUE TYy4H,
paZMoOaKTUBHOE U3JyYEHUE IIPUPOIHBIX MUHEPAIIOB, JCHCTBUE PAIMOAKTUBHBIX U3Iy4YEeHUN

Ha OpraHu3M 4CJIOBCKa

Texnuueckue ycmpoﬁcmea.‘ CIICKTPOCKOII, HHI[HBHﬂyaHBHBIfI A03UMETP, KaMEpa BI/IJILCOHa,

AACPHasd SOHEPIETUKaA
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