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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIEro 00pa30BaHUs COCTaBIICHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHUS Ha 6a30BOM YPOBHE OCHOBHOM 00pa30BaTeIbHON
nporpammsl, ipeactaBieHHbIXx B DI'OC 00O, a Takxke ¢ yu€ToM deaepaibHOM pabodeit mporpaMMbl
BocriuTanus u KoHuenimu npenonaBanus yueoHoro npeamera «Duznkay.

Copepxanue nporpamMmsl 1o (pu3MKe HampaBieHO HAa (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOIIMXCSl M OpPTaHU3alMI0 M3y4yeHHs (HU3UKU Ha AEATEIbHOCTHOM ocHoBe. B
nporpaMmMme 1o (pu3MKe YIYUTHIBAIOTCA BOZMOXKHOCTH Y4€OHOTO MpeIMeTa B peaan3aluu TpeOoBaHun
OI'OC OO0 K rIaHuPYEeMbIM JTUYHOCTHBIM M METANpPEMETHBIM pe3yibTaTaM 0OydeHHs, a TaKkKe
MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOILIETO
o0Opa3oBaHwUsI.

[IporpamMma mo ¢u3MKe ycTaHAaBIMBAET pacHpeleleHue y4yeOHOro marepuana o rojam
o0yueHus (10 Ki1accam), peaiaraeT IpUMEPHYIO MOCIEI0BaTEIbHOCTh U3YUYEHHS TEM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUA MIPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIuXCs.

[Iporpamma no ¢u3suke pazpaboraHa ¢ LEIbI0 OKa3aHUS METOJMYECKOM TOMOIIM YUUTEIO B
CO37aHUU paboUeit MPOrpaMMbl IO y4eOHOMY TIPEIMETY.

dusnka SABISETCS CUCTEMOOOPA3YIOIIUM Ul €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB,
MOCKOJIbKY (M3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHUN, M3yd4aeMbIX XHUMHEH,
Ouonorueit, actpoHoMHe M (uzndeckoi reorpaduei, BHOCUT BKJIJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IPeJ0CTaBIseT Haubosee sCHble 00pa3libl MPUMEHEHHs] HAYYHOTO METO0/1a TIO3HAHMS,
TO €CTh CII0c00a MOTYUYEHHUS JOCTOBEPHBIX 3HAHUN O MUDE.

Onna W3 TIAaBHBIX 3a7ad (u3nueckoro oOpa3oBaHMsI B CTPYKType OOIIEro oOpa3oBaHUs
COCTOUT B (POPMHPOBAHUHM €CTECTBEHHO-HAYYHONH TPAMOTHOCTM W MHTEpeca K Hayke Y
oOydJaronuxcs.

Wzydenne ¢u3uku Ha 0a30BOM YpOBHE MpPEAINOJIaraeT OBJIAJCHHE CIEAYIOIIUMU
KOMITIETEHTHOCTSIMH, XapaKTEPH3YIOLUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSACHATD SBJICHUS;
OLIGHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEIOBAHMS;
UHTEPIPETUPOBATH JIaHHBIE U UCTIOJIb30BaTh HAYyYHbIE JOKA3aTEeIbCTBA AJIs OJyUYEHUS BHIBOJOB.

Hemn wsydeHwss QuU3MKH HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS OIpENeiICHBl B
Konnenmuu npenonaBanust ydeOHoro mnpenmera «®dusuka» B 00pa3oBaTEeNbHBIX OpPraHHU3AIMIX
Poccuiickoit @enepauuu, peanu3yoOIMX OCHOBHbIE 00IIe00pa3oBaTelbHble MPOTPaMMBI,
yTBepKAEHHOW pemenueM Komnernm MunucrepctBa mnpocBemieHusi Poccuiickoit ®enepauun
(mpotoko ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu nzyyenus pU3NKH:
NpUOOpeTeHNEe HHTEpEeca U CTPEMIICHHUSI 00YJAIOIIUXCS K HAYYHOMY U3YUYE€HUIO IPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJIe MO3HaHUSA U (OPMUPOBAHHUE HCCIEAOBATEIHCKOTO
OTHOILIEHHS K OKPY>KAIOLITUM SIBIICHHUSM;
(dbopMupOBaHHE HAYyYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOEHHUS MaTepuul U
(dyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUe IPEACTaBICHUN O POIH (GU3HUKH JUIsl Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHI;
pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oymaymeid mpodecCHOHAIBHON AeSITeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JalbHEHIIeMy 00y4eHHIO B 3TOM HalpaBJICHUH.

JlocTmkeHne 3TUX TeJIel MporpaMMbl o (PU3KKE Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHuUs
o0ecreynBaeTcsl peIeHuEM CIeIYIOIUX 3a4a4:
npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOEHUHU BEIIECTBAa, O MEXaHWYECKUX, TEIJIOBbIX,
AIIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;
NpUOOpEeTEeHNE YMEHHUM ONUCHIBaTh U OOBICHATH (U3MUECKUE SBJICHHUA C HCIOJIb30BAHUEM
IIOJIYYCHHBIX 3HAHUIA;



OCBOCHHME METOJIOB PEIIEHUS TMPOCTEHIINX pacuETHBIX 3aJad C HCIOJIb30BaHHEM (PU3HUECKUX
MoJieliell, TBOPYECKHUX M IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHMI HaOII0aTh NPUPOIHBIC SBJICHUS U BBITIOIHATDH OMBITHI, JIJAOOpATOpHBIE PAOOTH U
9KCHEPUMEHTAJIbHBIE UCCIIEJOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;
OCBOCHHE TPUEMOB pabOThI ¢ HH(pOpMAIEH PU3NIECKOTO CONEpKaHMs, BKIOYas HHPOPMALIUIO O
COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE OLIEHUBaHKE HH(POpMALIUY;
3HaKOMCTBO €O cdepaMu NpopecCHOHANBHONW JEATENbHOCTH, CBSI3aHHBIMH C (U3HUKOH, H
COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAHHBIMU Ha JOCTHXKEHUAX (PU3NYECKON HAyKH.

Ha u3yuenue ¢usuku (6a30BbIf ypoBEHb) Ha yYPOBHE OCHOBHOIO 0OmIero oOpa3oBaHUs
otBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kimacce — 68 yacos (2 yaca B
HEJIETIO), B 9 Kjacce - 102 yaca 3 yaca B HEJICJIO).

[Ipennmaraemelii B porpamme 1o (Gu3MKe MepeueHb J1abopaTOpHBIX padOT U OMBITOB HOCHUT
PEKOMEHAATENNbHBIN XapaKkTep, yUUTENb JeJIaeT BHIOOp MPOBEAeHUS J1a00paTOPHBIX PabOT M ONBITOB
¢ Y4€TOM MHIMBHUIYAIHHBIX OCOOCHHOCTEH O0YYaroIMXcCs, CIUCKA SKCIIEPUMEHTAIBHBIX 3aaHHH,
npeiaraéMbiX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 10 (DH3HKE.



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHMHN OKPY:KAKOIIEro MUpa.

®uznka — Hayka o npupoe. ABneHus npupoasl. Dusznyeckue sBICHUS: MEXaHUYECKHE, TEIIIOBBIE,
ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenMunuHb. M3Mepenue dpuzndeckux BenuunH. Pusznueckue npuoopsl. [lorpemHocts
U3MepeHuil. MexxyHapoHas CUCTeMa €AUHULL.

Kak ¢usuka u npyrue ectecTBeHHbIE HayKH HM3y4aroT Hpupony. EcTecTBeHHO-HayyHBIH METOJ
MO3HAHUS: HAONIOACHHE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHHE THIOTE3, DKCHEPUMEHT I10
MIPOBEpKE TUINoTe3, 00bsICHEHHE Ha0II0AaeMoro apieHus. Onucanue GU3NYECKUX SBJICHUM C TOMOIIbIO
MOJETEN.

Hemoncmpayuu.

MexaHuveckue, TEII0BbIe, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue npudOpsI U NpoIeaypa IPSIMBbIX U3MEPEHUH aHAIOTOBBIM U LU(POBBIM TPUOOPOM.
Jlabopamopuvie pabomot u onvimel.

Omnpenenenre 1EeHbI JeJIeHUs IIKaIbl K3MEPUTEIHLHOTO MpUbdopa.

N3mepeHue paccTosHUAMN.

N3mepenne o0bEMa )KUIKOCTH U TBEPIOTO Tea.

Omnpenenenne pa3smMepoB MaJIbIX TEIN.

N3mepenne Temneparypsl Ipy NOMOIIN KUAKOCTHOTO TEPMOMETPA U TaTYMKA TEMIEPATYPBI.

[IpoBenenue wuccneaoBaHusT MO NPOBEPKE THUIOTE3bl: JAIbHOCTh TMOJIETa IIApUKa, MYIIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pasnen 2. [lepBoHayaibHbIe CBeIeHNS 0 CTPOCHUH BelleCTBA.

CrpoeHnue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. OIBITHI, T0KA3bIBAIOIIUE TUCKPETHOE
CTPOEHHE BEILECTBA.

JBrxenue yactuil BemiectBa. CBsA3b CKOPOCTH IBUKEHHUS YACTHUIL ¢ TeMIepaTypoil. bpoyHoBckoe
nswkeHue, nuddys3us. BzanMoelicTBre 4acTUIl BEIIECTBA: MPUTHKCHUE U OTTATKUBAHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, )KUJIKOCTEH M TBEPABIX (KPHUCTATUINYECKUX )
Ten. B3auMocBsI3p  MeXIy CBOWCTBAaMHM BEIIECTB B Ppa3HBIX arperatHbIX COCTOSHHUSIX U HUX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO ABUKEHUS.
Hab6monenue nuddysum.
Habmonenue siBjaeHuit, 00BACHIIOMUXCS IPUTSHDKEHUEM WIIH OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopmuvie pabomot u onvimel.

OreHka TMaMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (potorpaduii).
OnbITHI 10 HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI 10 OOHAPY)KEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO HPUTSKEHUSI.

Paznen 3. /IBu:keHne U B3auMojieiicTBue TeJl.

Mexanudeckoe IBrkeHue. PaBHOMepHOe M HepaBHOMEpHOe JIBrkeHue. Ckopocth. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHH. Pacuér myTu U BpeMEeHH JABUKECHUSL.

SIBnenne mHepuMH. 3aKOH MHEPLHUU. B3anmopaeilcTBHe Ten Kak MPUYMHA U3MEHEHUS] CKOPOCTH
NBIKEHUA Teil. Macca kak Mepa HMHEepTHOCTH Tena. [lnoTtHocTh BemiecTBa. CBsI3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIeCTBa.

Cuna Kak XxapakTepuCTHKa B3auMoaencTBus Te. Cuiia ynpyrocTy 1 3akoH ['yka. l3mepenue cuibl
C TIOMOUIBI0 TMHAMOMETpA. SIBIE€HUE TATOTEHUS U chja TshKecTH. Cuila TSKECTH Ha APYTHX IIaHeTax.
Bec Tena. HeBecomocTs. CroxkeHue cuil, HallpaBJIEHHbBIX 110 OJHOW NpsiMol. PaBHOAEHCTBYIOIIAs CUJL.
Cuna tpenusi. TpeHue CKOJIbKEHUS U TPEHUE TOKOs. TpeHre B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tela.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUKEHHUS.
Habmtoienue sSiBjeHUsS UHEPIUH.

HabnroneHne u3MeHeHUs! CKOPOCTH MPH B3aUMOJICHCTBHHU TEJl.



CpaBHeHME Macc MO B3aUMOJCIHCTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX IO OJHOU MPSIMOIA.

Jlabopamopmuvie pabomot u onvimel.

OmnpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHHS (IIapUKa B KUJKOCTH, MOJEIU 3JIEKTPUYECKOTO
aBTOMOOMJIS U TakK Jiajee).

Ompenenenue cpeHei CKOPOCTH CKOJBXKEHUS OpyCcKa WK MIapUKa M0 HAKJIOHHOW TIJIOCKOCTH.
OrnpezeneHre MI0THOCTU TBEPAOTO Tea.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb pacCTsDKEHUS (IedopMalui) MPYKUHBI OT MPUIIOKEHHOM
CUJIBL.

OnbITHl, AEMOHCTPUPYIOUIUME 3aBHCHUMOCTb CHJIBI TPEHHS CKOJIBKEHUs OT Beca Tella M XapakTepa
COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasznen 4. /laBiieHne TBEPABIX TeJl, JKUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIICHHS W YBEIMUYCHHUs JaBicHus. JlaBieHuwe raza. 3aBHUCHMOCTH
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepeaaua naBnenust TBEpABIMU TeIaMU, )KUIKOCTSIMU U ra3aMu.
3akon [lackams. [lHeBMaTHueckne MaIWHBL 3aBUCUMOCTh JABJICHHS JKHIKOCTH OT TIyOWHBI
IMaapocraTudeckuii mapagokc. CooOmraronuecs cocynbl. ['uapapmmueckue MeXaHU3MBbI.

Atmoctepa 3emin u atMocdepHoe naBiaeHue. [IpuunHbl CyIiecTBOBaHUS BO3AYIIHON 000JI0UKH
3emmu. Ombeit Toppuyemmu. M3mepenue armocdepHOro maBieHus. 3aBUCHUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! At uamMepeHus: atMoc(hepHOro JaBICHUS.

JleiicTBHE KHUIKOCTU U Ta3a Ha MOrpYyXKEHHOE B HUX Tejio. BriTankuBaromas (apXxuMeaoBa) cuia.
3akoH Apxumena. [InaBanue Ten. BosayxomnnaBanue

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJCHUS ra3a OT TEMIIEPATyPBhI.

[lepenava naBaeHUs )KUIKOCTHIO U Fa30M.

CooOmarommmecst COCY/Ibl.

I'mapaBnuueckuii mpecc.

[TposiBienue neicTBUS aTMOC(HEPHOTO JaBJICHUS.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U MIIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKMBAOIIEH CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus Tell: IJIaBaHWE WM MOrPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOIIECHMS MIOTHOCTEN
TeJa U )KUJIKOCTH.

Jlabopamopuuvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZE OT 00bEMa MOrpyKEHHON B )KUIKOCTh YaCTH TEJa.
OnpeneneHre BITATKUBAIOIICH CUIIBI, IEUCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbL, AEHCTBYIOLIEN HA TEJIO B )KUJIKOCTH, OT MAcChl TeNa.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CUIIbI, IEMCTBYIONICH HA TEJIO B KUIKOCTH,
0T 00BEMa MOrpyXKEHHOH B )KUKOCTh YaCTH TeJa ¥ OT TUIOTHOCTH YKUIKOCTH.

KoHcTpynpoBanue apeomeTpa Ui KOHCTPYMPOBAHUE JIOJKHU U ONPEIEICHUE €€ rPYy30MOaAbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTH. JHEprus.

Mexanundeckas padora. MOIITHOCTS.

[IpocTeie MexaHW3MBI: pbIYar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBWiO paBHOBEcHs phIuara.
[IpumeHeHne mpaBuiia paBHOBECHs pbidara kK OJ0Ky. «3ojotoe mpaBuio» Mexanuku. KITJ[ mpocTheix
MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanunyeckas sHeprus. Kunernueckass v noreHuuaneHas sHeprus. [IpeBpamenue onHOro Buaa
MEXaHUYECKON FHEPTUU B IPYyroil. 3aKOH COXPaHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenne pabOTHl CHIBI TPEHHUS TMPU PABHOMEPHOM JIBIDKEHHU Tella MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

UccnenoBanue ycnoBuil paBHOBECHUS phluara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3ydeHune 3akoHa COXpaHEHHUS] MEXaHUYECKON SHEPIUH.

8 KJIACC



Paznen 6. TerioBble siBIeHHS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETHYECKOW TEOpUM CTPOCHMS BemlecTBa. Macca u
pa3Mepbl  atoMOB U MoJekyid.  OmnbITel,  NOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOXKECHHS
MOJIEKYJISIPHO-KHHETHYECKOU TEOPHUH.

Mogenu TBEPIOro, XUAKOTO M Ta3000pa3HOT0 COCTOSHUM BemiecTBa. Kpucramiuueckue u
amopdubie Tenma. OOBSICHEHHE CBOMCTB Ta30B, XUAKOCTEH W TBEPIBIX TEN HAa OCHOBE IOJIOKEHUU
MOJIEKYJISIPHO--KUHETUYECKOM Teopun. CMauMBaHUE U KalWUISIPHBIC SIBJICHUS. TerIoBOe pacuIMpeHue u
cKaTHe.

Temneparypa. CBsizb TeMInepaTypbsl CO CKOPOCThIO TEIUIOBOI'O JIBMXKCHMSI 4acTull. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs BHYTPEHHEH SHEepruu: Tervionepenada U coBeplieHue padoTsbl. Bumbl
TEIJIONEepeIauu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonuuecTBo TemnoTel. Y aenbHas TEI0EMKOCTh BellecTBa. Termioo0MeH U TeII0BOe paBHOBECHE.
VYpaBHeHne TeryioBoro Oananca. [lnaBneHue M OTBEpAECBaHHME KPUCTAUNIMYCCKUX BEIIECTB. Y IeTbHAs
TeroTa TutaBieHus. [lapooOpazoBanme u kouaeHcarus. Mcmapenue. Kumenuwe. YnaenbHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(EpPHOTO JaBICHUS.

Brnaxnocts Bo3myxa.

DHeprus TomMBa. Y IeJbHas TEII0Ta CTOPaHHUS.

[Tpunnumner paboTel TernoBbix aABuratenei KIIJ termoBoro aBurarens. TemioBbie ABUTATENN U
3allUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHNS YHEPTUU B TEIJIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO ABUKEHUS.
Hab6monenue nuddysum.
HaGnronenue siBneHn cMauynBaHMsI ¥ KAlTWJUTSIPHBIX SIBJICHUH.
HabmtoieHne TemioBoro pacmpeHus Tel.
W3meHeHue qaBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIQKICHUH.
[IpaBuna u3amMepeHus TeMIepaTypsbl.
Buasl Terionepenayu.
OxJaxeHre Ipu COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepieHNH padOThl BHEITHUMU CUIIAMHU.
CpaBHEHHE TEMIOEMKOCTEN pPa3InYHBIX BEILIECTB.
HaOmronenne kumexus.
Habmroienre mocTosTHCTBa TeMITepaTyphl PH TUTABJICHUH.
Moneny TEIIOBEIX ABUTATEICH.
Jlabopamopmuvie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO HPUTSKEHUSI.
OMBITHI 110 BBIPAIIMBAHHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIU caxapa.
OnpIThI 10 HAOJIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBIeHUs BO3yXa B OAJUIOHE IIMPUILA.
OnbIThI, AEMOHCTPUPYIOIIME 3aBHCUMOCTb [aBJICHHS BO3JyXa OT €ro oO0bEéMa M HarpeBaHus WIH
OXJIAXKACHHUSI.
[TpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJKOCTA B TEPMOMETPUIECKON TpyOKe
OT TEMIIepaTyphI.
Habmonenne u3MeHeHusl BHYTPEHHEH SHEPIUU Tella B pe3ysbTare Terjionepeaayd U paboThl BHEIIHUX
CHIL.
HccnenoBanue siBIeHUS TEIIIO00OMEHA MTPU CMENIMBAHUN XOJIOAHOU U TOPSYEH BOJIBI.
Omnpenenenre KOITUIeCTBA TeIJIOTHI, HOTYYSHHOT'O BOJIOH MPHU TEIUIO0OMEHE ¢ HArPEThIM METAITHYECKIM
LUAJTUHIPOM.
Ornpenenenue yaelbHOU TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca NCIIApEHNs.
OrnpezenieHre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.
Ornpenenenne yaeIbHON TEIIOTHI IUIABJIECHUS JIb/IA.

Paznen 7. DiiekTpuyeckue 1 MArHUTHbBIE SIBJICHUS.



OnexTpuszanus Ten. J[Ba poja 3JIeKTpu4ecKuX 3apsa0B. BzaumonelicTBue 3apsokeHHBIX TeJl. 3aKOH
Kynona (3aBUCUMOCTH CHUJIBI B3aMMOJCHCTBHSI 3apsSKEHHBIX TEJ OT BEJIMYUHBI 3apsiioB M PACCTOSHUS
MEXy TeJIaMu).

Onektpudyeckoe mone. Hanpsok€HHocTh 3nektpudeckoro mons. [IpuHmun cynepno3unuun
ANEKTPUYECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN 3yeKTpuueckui 3apsn. CTtpoeHue aToma.
[IpoBOAHMKY W AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. Y CJIOBHUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. MICTOYHUKHU MOCTOSHHOTO
ToKa. J[eWCTBUS 3JEKTPUUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUM TOK B
KUIKOCTSX U ras3ax.

Onexrpuueckasd nenb. Cuna Toka. DnekTpuueckoe HampshkeHue. CONpOTUBIEHHE NPOBOJHUKA.
VY nenbHOE conpoTUBIIEHUE BemecTBa. 3akoH Oma 17151 yyacTka uenu. [lociaenoBarenbHoe U apajiebHOe
COEIMHEHHE MPOBOAHUKOB.

Pabota m MomHOCTH 35eKTpuueckoro Toka. 3akoH Jlxoyms—JleHna. DiekTpuueckue Iend u
MOTPEOUTENH IEKTPUIECKOl 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHl. B3anmoelicTBre MOCTOSTHHBIX MarHUTOB. MaruutHoe nosie. MarHuTHoe
nosie 3eMJIM M €ro 3HaueHue Juisl ku3Hu Ha 3emiie. OnbIT Opcrena. MarHUTHOE MOJe 3JIEKTPUUECKOTOo
ToKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. J/IefiCTBHE MarHUTHOTO MOJIsl HA MPOBOJHHUK C TOKOM.
DneKTpoABUTaTeNlb MOCTOSHHOTO ToKa. lcmonib3oBaHue 3JeKTpoABUrareneidl B TEXHHUYECKHUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnsiTel @Papajnes. SABneHue 3nekTpoMarHuTHON MHAYKIUK. [IpaBmiio Jlenna. DnexkTporeneparop.
CriocoObl MOMY4YeHUs 3JIEKTPUUECKON SHEPruu. DJIEKTPOCTAHLMU Ha BO300OHOBISEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

DnekTpu3anus Teil.

JIBa pojia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.

DneKkTpocTaTU4eCcKas NHIYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPAYECKOTO ITOJIS.
HcTouHnKH TOCTOSTHHOTO TOKA.

JIeNCTBUSA DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUHN TOK B )KHIKOCTH.

["a30BBbIii pazpsa.

N3mepenne cuitbl TOKa aMIEPMETPOM.

N3mepenue 37eKTpuyecKoro HanpsKEeHUs BOJIBTMETPOM.

PeoctaT 1 mara3uH cCOnpOTUBIICHUM.

B3anmopaeincTere NOCTOSSTHHBIX MarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH PA3EIICHHS MOJIOCOB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OnbIT Dpcrena.

MarnuTHo€e noje Toka. JIeKTPOMarHur.

JleficTBrE MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sSBIEHUS 31€KTPOMarHUTHON MHIYKIUU.

OmnbiTel Dapajes.

3aBHCHMOCTb HaIIPaBJIEHUS NHIYKIIHOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUS.
DIEKTPOTreHePaToOp MOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

OnbITHI 10 HAOTIOCHUIO SNIEKTPU3AIMHU Tell MHAYKIIUEH U TIPU COTPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS AIEKTPUUECKOTO TOJI HA TPOBOIHUKYU U AUDJIEKTPUKHU.
COopka u mpoBepKa pabOThI AIEKTPUIECKON IETH MMOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.



UccnepoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO YEpe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpA U
HaIpPsHKEHUsS Ha Pe3UCTOpe.

OHBITI:I, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD JJICKTPHUYCCKOT'O0 COIMMPOTHUBJICHUA NPOBOJHHWKA OT €TI0 NJIMHBI,
TUIOLIA/IM MTOTIEPEYHOr0 CEUEHHUs U MaTepuana.

[IpoBepka mpaBuiIa CI0KEHUS HAMIPSKEHUN TIPU MOCIIEA0BATEIbHOM COEIMHEHUU IBYX PE3UCTOPOB.
[IpoBepka mpaBuiia AJis CUIJIBI TOKA MPH MapajieIbHOM COETUHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIETISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCMMOCTH CUJIBI TOKA, MAYILETO Yepes3 JIAMIIOYKY, OT HAIIPSKEHUS Ha HEH.
Onpenenenue KIIJ[ narpesarens.

I/ICCJIC,Z[OBaHI/IC MarHuTHOI'O B3aHMOI[eI>’ICTBHSI IIOCTOSIHHBIX MarHuToB.

W3ydyeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MPHU UX 00BEAUMHEHUHU U Pa3/ICICHHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCIMOCTh CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa OT CHJIBI
TOKA U HaNpaBJICHUs TOKA B KaTYIIIKE.

W3ydenue neiicTBUsI MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

KonctpyupoBanue u u3ydeHue paboThl AJIEKTPOABUTaTENs.

Nsmepenne KIIJ anekTpoaBUraTeIbHOM YCTAHOBKH.

OIBITEI IO HNCCIICA0BAHUIO SIBJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIHUU: UCCIICJOBAHUC U3MEHEHHUHN 3HaYCHUS
Y HamnpaBJieHUs] HTHAYKIIMOHHOTO TOKa.

9 KJIIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanudeckoe JnBWxkeHHe. MarepuanbHas Touka. Cuctema orcu€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOT0 JABHKEHUS. PABHOMEPHOE MPAMOJIMHENHOE IBKEHKE. HepaBHOMEPHOE TPSAMOJIMHETHOE
nerkeHne. CpeHsiss U MTHOBEHHAs: CKOPOCTh TeJa TP HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiuHeiiHOe aBmkeHue. CBoOogHoe maneHue. OTMbBITHI
lanunes.

PaBHOMepHOE nBHXEHHE TIO OKpYKHOCTH. [leproa u wacrora oOparienus. JIunelnas u yriosas
ckopocTu. LleHTpocTpeMHTeNbHOE YCKOPEHHUE.

IlepBbit 3akoH HbproroHa. Bropoint 3akoH Hberorona. Tperuit 3akoH Hprorona. IlpuHnmn
CYTIEPIIO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: CHila TPEHMsI CKOJIBKEHMs, CUJIa TPEHHUs IOKOS,
JIpYyrue BUIbI TPEHUS.

Cuna TsSKEeCTH M 3aKOH BCEMHPHOTO TATOTEHMA. YCKOpEHHE CBOOOTHOTrO majaeHus. J[BukeHue
manet Bokpyr Connna. [lepBas kocMudeckasi ckopocTb. HeBecoMocTh 1 neperpys3ku.

PaBHOBecue matepuanbHOU TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. U3MeHenne umnynsca. Mmmynbsc cuibl. 3akoH coxpaHeHMs uMIyiabsca. PeaktuBHoe
NBUYKEHUE.

Mexanunueckasi pabota u MOIIHOCTb. PaboTa Cuil TSKeCTH, ynpyroctu, TpeHus. CBsi3b SHEPIUU U
pabotsl. [loTeHnmanbpHas sHEprus Tena, MOAHITOro HaJl MOBEPXHOCTHIO 3eMid. [loTeHnnanbpHas sHeprus
ckartoil nmpyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOM 3HEPIMH. 3aKOH COXPaHEHMS
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

Habmtoienne MexaHn4ecKoro IBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

CpaBHEeHHE MyTEN U TPACKTOPUI IBUIKEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.
N3mepenne ckopocTy U yCKOPEHHUS IPSMOJIUHENHOTO JBUKEHHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHUS.

Habmioienue ABMKEHUS Tesla 0 OKPYKHOCTH.

HabOmioneHne MeXaHMYECKUX SIBICHHUW, MPOUCXOMSIIUX B cucteme otcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCHUTEIbHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHMS TeJla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CUJIBI.

HaGnronenue paBeHCTBA CHJT P B3aUMOJICHCTBUN TEJ.



N3menenue Beca Tena nNpu YCKOPEHHOM JIBUKCHUU.
[lepenaua nmmysbca Ipu B3aUMOJICUCTBUHU TEJL.
[TpeoOpa3oBanus SHEPTUH NP B3aUMOACHCTBUH TEIL.
CoxpaHeHHe UMITYJIbCa PU HEYNIPYTOM B3aUMOJIECHCTBUU.
CoxpaHeHNe UMITYJIbca TPH a0COTOTHO YIIPYTOM B3aHMMOJICHCTBHH.
Habmtoienne peakTUBHOTO ABUKECHHUS.
CoxpaHeHne MEXaHUYECKOW YHEPTHH MPU CBOOOTHOM IMaICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JIBUKEHUH TeJa MO AEHCTBUEM MIPYKUHBI.
Jlabopamopuvie pabomot u onvimel.
KoHcTpynpoBanue TpakTa i1 pasroHa U JajJbHENUIIEro paBHOMEPHOTO JBMKEHUS IIAPUKA UITH TEJIEKKH.
Omnpenenenue cpeIHel CKOPOCTH CKOJBLXKEHUS OpycKa WU ABMKCHHUS IIIAPHKA 110 HAKIIOHHOH MII0CKOCTH.
OnpeneneHne yCKOpeHUs Tena MPU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM INTOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM JBIDKEHUU 0€3 HadallbHOM
CKOPOCTH.
[TpoBepka rumoTe3sl: €Cli MPH PAaBHOYCKOPEHHOM JABM)KCHHUU 0€3 HAa4aTbHOW CKOPOCTHU ITyTH OTHOCSTCS
KaK psii HEUETHBIX YMCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHU OJMHAKOBBI.
HccnepoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHUJIbl HOPMAJIBHOTO JTABJICHUS.
Omnpenenenue kod(ppuIeHTa TPEHUS CKOTBKCHHUS.
Ornpenenenne KECTKOCTU MPY>KUHBI.
Onpenenenve paOOThl CHIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHHH Tella MO TOPU30HTAIBHOM
MMOBEPXHOCTH.
Omnpenenenre pabOThl CUJIBI YNIPYrOCTU MPH MOABEME I'py3a C HCIOJb30BAHUEM HEIOJABHKHOTO U
IMOABUKHOTO OJIOKOB.
N3yuenune 3aKkoHa COXpaHEHUs] SHEPTUH.
Pa3znen 9. Mexanuveckne KoJjie0aHusl U BOJIHBI.
Konebarenbuoe nmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHH: IEpHO/I, YaCTOTa, aMILIUTY/1a.
MaremaTHuecKuil 1 Ipy>XKUHHBIA MasTHUKU. [IpeBpalienne sHepruu npy KoiaedaTeIbHOM JABHKCHHU.
3aryxatomue Konebanus. Bernyxnennsie konebanus. Pezonanc. Mexannueckue BoHbI. CBOWCTBA
MEXaHMYEeCKUX BOJIH. IIpofonbHbIE M TONEpeYHble BOJHBL. JlJIMHA BOJHBI M CKOPOCTh €€
pacmpocTpaHeHusa. MexaHn4ecKre BOJIHBI B TBEPIOM TeJIe, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa TOHA. OTpaskeHue 3ByKa. MHGPa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habnronenue xonebaHuii Tes moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmtoienne BBIHYKICHHBIX KOIeOaHUi U pe3oHaHca.
PacrnipocTpanenue mpoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKUI PE30HAHC.
Jlabopamopuvie pabomot u onvimel.
Omnpenenenre 4acToThl U Meproia KoineOaHuil MaTeMaTHYecKoro MasTHHKA.
Omnpenenenre 9acToThl ¥ Mepro/ia KoineOaHui Mpy>KUHHOTO MAasITHHKA.
HccnenoBanue 3aBUCUMOCTH NIEpUOAa KoJeOaHUH MOIBEHICHHOTO K HUTHU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOA KOJIeOaHUN IPYKHHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH Iepro/ia KoeOaHuil rpy3a, HOIBEIEHHOTO K HUTH, OT Macchl Ipys3a.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD IepUoIa KOJIeOaHUI MPYKUHHOTO MasiTHUKA OT MacChl rpy3a
1 )KECTKOCTU MPYKUHBL.
N3mepenne yCKOpeHHs: CBOOOTHOTO MaIeHUSI.
Pasznes 10. Di1eKTpOMarHuTHOE 1MOJI€ U 3JIEKTPOMArHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE SJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupona ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosiHOBBIE CBOICTBA CBETA.
Jlabopamopuuvie pabomot u onvimel.



N3ydeHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MIOMOIIBI0 MOOUIIEHOTO TenedoHa.
Pa3nen 11. CBeToBble siBICHHS.
JlyueBas monens cBera. Mctounuku cBera. [IpsMonnHeliHOe pacipoCTpaHEHUE CBETA. 3aTMEHUS
Comnua u JIynel. Otpaxenne cBera. [lmockoe 3epkano. 3aKOH OTpaKEHUS CBETA.
[Ipenomnenue cBera. 3akoH mNpenomiieHHs cBeTa. [loliHOe BHYTpEeHHEE OTpPaKEHUE CBETa.
Hcnonbs30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOIAX.
Jlunza. Xon nyueit B muH3e. OnTrueckas cucreMa oTtoanmnapaTta, MUKpOCKoIa U Teieckona. ['na3
KaK ONTHYECKask cucTeMa. bim30pyKoCcTh M 1adTbHO30PKOCTb.
Pasnoxxenne Oemoro ceera B cmekTp. OmbiTel HptoToHa. CllOKEHHE CHEKTPAIbHBIX IIBETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpsamonnHeiHOE paclipoCTpaHEHHE CBETA.
OTtpakeHue cBeTa.
[Tonydyenue nzo06paxeHnii B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomieHue ceera.
OnTHYeCKUN CBETOBOI.
Xon nydeit B cobuparoreit TuH3e.
XoJ 1y4dei B pacCenBaloOIIeH JIMH3E.
[Tonmy4yenue n300pa>keHUIA C ITOMOUIBIO JTUH3.
[Tpunnun nefictBus ¢goroamnmapaTa, MUKPOCKOTIA M TEJIECKOIIA.
Mopens riasa.
Pa3noxxenue 6enoro cBeta B CIEKTp.
[Tonydenue 6emoro cBeTa Mpy CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuuvie pabomot u onvimel.
UccnepoBanue 3aBUCUMOCTH YIJia OTPa)KEHHsI CBETOBOTO JIyda OT yriia najeHusl.
N3ydeHne xapakTepuCTHK N300pakeHUs MIpeIMeTa B INIOCKOM 3epKalle.
HccnepoBanue 3aBUCUMOCTH yTJia MPETOMIICHHS] CBETOBOTO JIyda OT yIJia aJCHUsl HAa TPAHULE «BO3AYX—
CTEKJIION.
[Tonydenue n300paxeHuii ¢ TOMOIIBIO COOUPAFOIIIEH JIMH3HI.
Omnpenenenne POKyCHOTO PACCTOSIHUS M ONTHYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.
OMnBITHI 110 PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbIThI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIBTPHI.
Pa3znea 12. KBanToBLI€e IBJICHHUS.
Oneitel Peszepdopna u turanerapHas monens aroma. Mogens aroma bopa. Mcmyckanue u
MorJIoieHne ceeta atoMoM. KBauThl. JIuHeyaThie CIEKTPHI.
PannoaktuBHOCTH. Anb(da-, 6eta- U ramma-u3nydeHus. CTpoeHne atroMHOTO sapa. HykioHHas
MoJelb aTOMHOTO sifipa. M3otonel. PagunoaktuBHble npeBpaienus. [lepro nomaypacnaga aTOMHBIX SIIED.
SAnepHble peakyu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOT0 U MACCOBOT'O YNCEI. DHEPIHUs CBA3U ATOMHBIX
sep. CBsi3b Macchl ¥ dHepruu. Peakuuu cunresa u nenenus saep. Ucrounuku sueprun CosiHLA U 3BE3.
Snepnas sHepreruka. JIeHcTBUS paguOaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbl.
Jemoncmpayuu.
CrexTpsl N3JTy4eHHs U HOTJIOLIEHUS.
CriexTphbl pa3Iu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habnronenue TpexoB B kamepe Buibcona.
PaboTta cuérunka HOHU3UPYIOIMUX U3TYICHHUH.
Perucrpanus uznydenus: npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopuuvie pabomot u onvimel.
HalmtoieHre CIUTONIHBIX U JIMHEWYAThIX CTIEKTPOB H3ITYYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TI0O TOPMO3HOMY TTYTH (110 (hoTorpadusim).
N3mepenue pagroakTuBHOTO (hoHA.
IToBTOPHUTENBHO-00001IAK0 1M MOAYIb.
[ToBTOpHUTENBHO--0000MAOIMKMIA MOYIb TpPEIHA3HAYCH I CHCTeMaTH3allud W 000OIIeHUs
MPEIMETHOTO COJIEP>KAHUS U OMBITA S TEIBHOCTH, TPUOOPETEHHOTO MPH U3YUEHUH BCETO Kypca (PHU3HKH,



a TakKe IS TIOJrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMeHY Mo (Qu3uke I 00ydaronmxcs,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

[Ipy u3ydeHUM AAHHOTO MOMYJsl PEANTM3YIOTCS W CUCTEMATU3UPYIOTCS BUABI JACSATEIHHOCTH, Ha
OCHOBE KOTOpBIX 0O€creynBaeTcsl AOCTH)KEHHE IMPEAMETHBIX M METalpeIMETHBIX IUIaHUPYEMBbIX
pe3ynbTaToB 00ydeHus, HOPMUPYETCSl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAyYHBIX METO/IOB
UCCIIEIOBaHMsl SIBJICHUN MPHUPOJABI U TEXHHUKH, OBJIAJICHUE YMEHUAMH OOBACHATh (DU3HUECKUE SBICHUS,
MIPUMEHSS IOJTy4YEHHBIE 3HaHUsI, pellaTh 3aJJa4, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMIIHATBHO AEATENBHOCTHBIA XapaKTEp JAHHOTO pasjiefla Pean3yeTcs 3a CUET TOro, 4To
o0yJaroIuecs BRIMOHSIOT 3aJaHHsI, B KOTOPHIX UM MPEJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWM paclO3HaBaThb W HAYYHO OOBSICHATH (PU3UUYECKUE SIBICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HH;

MCIIOJIb30BaTh HAyYHbIE METO/IbI HCCIIEI0BAaHUS (PU3UUECKUX SIBJICHUN, B TOM YHCIIE 7Sl IPOBEPKHU
TUIIOTE3 U MOJIYYeHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HayYHbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTIXKEHUH COBPEMEHHBIX TEXHOJOTHM, Harpumep,
MPAKTUYECKOTO MCIOJIb30BaHUS Pa3IUYHBIX MCTOYHMKOB SHEPIHMHM Ha OCHOBE 3aKOHA IMPEBpAIICHUS U
COXpAHEHHUs BCEX N3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenne (u3wku HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHMS HAIPABICHO Ha JOCTH)KCHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

B pesynbrare m3yueHus (pU3NKU HA YPOBHE OCHOBHOTO 00IIEro oOpazoBaHUs y 00ydaromerocs
OyayT chOpMUPOBAHBI CIEAYIOLIUE INYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PU3MUECKON HAYKH;
— IIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB,
2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA
— FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJEHHUU OOIIECTBEHHO 3HAUYMMBIX U ATHUYECKHUX MpPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUHN (PU3UKHU;
— OCO3HAaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JAESTEILHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMSI:
— BOCIIPHSITHE ICTETUYECKUX KA4eCTB (PU3UYECKON HAyKH: €€ TApMOHMYHOTO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) 1IeHHOCTH HAYYHOT'0 MO3HAHHUA:
— OCO3HaHHE IIEHHOCTH (U3UYECKON HayKM KaK MOIIHOIO HWHCTPYMEHTa MO3HaHUS MHUpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTU, BAXKHEHIIIEH COCTABIISIIONICH KYJIbTYPHI;
— pa3BUTHUE HAYYHOH JIFOO03HATEIHHOCTH, HHTEPECA K UCCIIEIOBATEIbCKOM e TEIILHOCTH,
5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1ATONOJyYHS:
— OCO3HAHHE IIEHHOCTH 0E30MacHOT0 00pa3a )KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAKHOCTH
MpaBwJI 0E€30MacHOrO TOBEACHHUS HA TPAHCIOPTE, HA JOpOrax, C OJJICKTPUYECKUM U TEIUIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBUSIX;
— chOpMHUPOBAHHOCTh HaBBIKA pediekcuu, TPU3HAHKE CBOETO MpaBa Ha OMHMOKY M TAKOTO K€ MpaBa y
JPYToro 4eIoBeKa;
6) Tpy10BOr0 BOCIMTAHMSA:
— aKTUBHOE y4aCTHUE B PEIICHUHU MPAKTUYECKUX 3a/1ad (B paMKax ceMbH, 00pa30BaTelIbHOM OpraHu3alu,
ropoja, Kpas) TEXHOJOTMYECKOW U COLUAIbHOM HANpaBICHHOCTH, TPEOyIOIIMX B TOM 4YHUCIE U
(bu3nUecKuX 3HAHUM;
— UHTEpEC K MPaKTHYECKOMY U3yUYeHHIO ITpodeccuil, CBI3aHHBIX C PU3UKON;
7) 3K0JI0OTMYEeCKOT0 BOCIIMTAHMS:
— OpHCHTAIMS HA MPUMEHEHHE (U3UUECKUX 3HAHUMN JIJISl pEIICHUS 33]1a4 B 00JIACTH OKPY>KAIOIIEH Cpe/Ibl,
IUTAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCIEACTBHUM JUIsl OKPYXKAIOIIeH cpebl;
— OCO3HaHHUE TTI00aTBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel NX peleHus;
8) ajanTannu K U3MEHSIOIIHUMCH YCJIOBUSAM COLMAIBHOI U MPUPOIHOI cpeabl:
— TOTPeOHOCTh BO B3aUMOJEWCTBUU TIPU BBHIMOJIHEHUU HCCIEIOBAHUNA M TPOEKTOB (HU3UUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM APYTHX;
— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO NeSTeIbHOCTh;
— oTpeOHOCTh B (GOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hciie (POpMYIUPOBATH UACH, TOHATHUS, TUIIOTE3bI
0 pu3mdecknx 0OBEKTaX U SBICHUSIX;
— 0co3HaHue Ie(UIUTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,
— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHUIA;
— CTpEMJICHHE aHAJTU3UPOBATH U BBISBIISATH B3aUMOCBSI3U IPUPOJIBI, O0IIIECTBA U SKOHOMHKH, B TOM YHCIIE
C HCTOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
— OIICHKA CBOUX JEUCTBUU C Y4ETOM BIHMSHHS HA OKPYXAIOUIYIO CPEAY, BO3MOMKHBIX TI00aThHBIX
OCJIEeICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbpTare ocBoeHHs MporpaMMbl 1o (U3HMKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyarorerocst 0yayT copMUpOBaHbEI MeTaNpeAMeTHBIE Pe3yJbTAaThl, BKIIOYAIOIINC T03HABATEILHbIC



YHUBEpCalbHble y4yeOHble JeMCTBUSA, KOMMYHUKAaTHBHBIC YHHMBEpCAJbHBIC Y4eOHBIC JEHCTBHA,
peryiasTUBHbIE YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue AeCTBUSA:
BBISIBJSITH M XapaKTEPU30BaTh CYIIIECTBEHHbBIE MPU3HAKU OOBEKTOB (SIBIICHUH);
YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KIIACCU(PUKALIMU, OCHOBAHUS 17151 0000IIEHNS U CPABHEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B paccMaTpUBAaeMbIX (pakTax, MaHHBIX U HAONIOJCHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;
BBISIBJISITh MIPUYMHHO--CJICICTBEHHBIC CBSI3U TPU U3YUYCHUU (DU3UUYECKUX SIBICHUN U MPOIIECCOB, JIETaTh
BBIBOJIbI C HCIIOJB30BAaHUEM JEAYKTUBHBIX M WHIYKTHBHBIX YMO3AKIIOUEHHH, BBIIBUTATh T'MIIOTE3bI O
B3aMMOCBS3SIX (PHU3UYECKUX BEIHYUH;
CaMOCTOATENILHO BBIOMpaTh CIOCO0 pemieHus ydeOHOW (u3MYecKo 3amavu (CpaBHEHHE HECKOJIbKHX
BapHAHTOB pelIeHHs, BHIOOp Hamboiee MOAXOASIIEr0 C Y4ETOM CaMOCTOSTENBHO BBIACIEHHBIX
KPUTEPHEB).
ba3zoBble ucciienoBare/ibCKie AeHCTBUA:
MCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIUII HHCTPYMEHT IO3HAHMUS;
MIPOBOANTH MO CAMOCTOSITEIbHO COCTABICHHOMY IUTAHY OIIBIT, HECTIOKHBIA (PU3NISCKUI IKCTIEPUMEHT,
HeOOoJIbIII0e HcclieoBaHNEe (PU3MUECKOTO SBICHMUS,
OILICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh WH(POPMAITHIO, TTOJYICHHYIO B X0JI€ UCCIICIOBAHUS WIIH
AKCIIEPUMEHTA;
CaMOCTOSITENTLHO (DOPMYITHPOBATH 000OIIECHNS ¥ BBIBOJIBI IO Pe3yabTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OTIbITA, UCCIIEIOBAHMUS;
MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3UUYECKHX MPOIECCOB, a TAaKKE BBIJIBHTaTh
MPEIOJI0KEHNUS 00 X PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.
Paborta ¢ unopmanmeii:
MPUMEHSTh Pa3IUYHbIE METObl, MHCTPYMEHTHI M 3aIllpoChl MPU MOUCKE U OTOOpe MH(popManuu WU
JTAHHBIX C Y4ETOM MIPEATIOKEHHON YueOHO! (PU3NUECcKO 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIMIO PA3IMYHBIX BUAOB U (PopMm
MIPE/ICTABIICHHS;
CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMy MpeacTaBieHus UHPOPMAlUU U WILIIOCTPUPOBATH
penraeMble 3a/1a4u HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi 1 MX KOMOWHAITUSIMU.
KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:
B Xoze 00CyXaeHus y4yeOHOro MaTepuana, pe3yabTaToB JIAOOPAaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh
BOIPOCHI IO CYIIECTBY OOCYKJaeMON TEMBI U BBICKA3bIBAaTh UJEH, HAIlCJICHHBIE HA PELICHHUE 331a4u U
nojepKaHue OJIaroKenaTeIbHOCTH OOIICHNUS;
COTIOCTABJIATh CBOU CY)KJIEHUS C CY)KICHHUSIMU APYTUX YYACTHUKOB JMAJIOora, OOHapyXKUBATh pa3indyue U
CXOJCTBO TTO3UIIHIL;
BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;
MyOJIMYHO TMPEACTABIATH PE3yAbTaThl  BBIMOTHEHHOTO  (DU3MYECKOTO OIbITa  (IKCIEPUMEHTA,
HCCIIEOBaHMS, TIPOCKTA);
MOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M WHAWBHIYAIbHOW pabOTHI MpU pEIICHUU
KOHKPETHOU (pr3ndeckoit mpoOIeMsr;
NPUHUMATH 1€ COBMECTHOW JAESITeNbHOCTH, OPTaHMU30BBIBATH JACUCTBUA IO €€ JOCTHUKCHHIO:
pacrpenenaTh poyid, 0O0CYXAaTh MPOILECCHl M Pe3yJbTaThl COBMECTHOW paboThl, 00001IaTh MHEHHS
HECKOIBKHUX JIFOICH;
BBITIOJIHATH CBOIO 4acTh PalOThHI, JOCTUTash KaueCTBEHHOTO pe3yJsibTaTa 10 CBOEMY HAIpPaBICHUIO U
KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMHU YWICHAMU KOMaH/IbI;
OLICHHMBATh KAauyeCcTBO CBOETO BKJIaJa B OOMMHA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1eiiCTBHUS

Camoopranmu3anus:



BBISIBIISIT TPOOJIEMBbI B JKU3HEHHBIX M y4eOHBIX CUTyalHUsAX, TPeOYIOUMX Uil pemeHus (pU3nuecKux
3HAHUH;
OPHEHTUPOBATHCS B PA3JIMYHBIX TOJX0/1aX MPUHATHUS pEIIeHUH (MHANBUAYAIbHOE, IPUHATHE PELICHNS B
TpyIIe, IPUHSATHE PEIICHUN TPYIIION);
CaMOCTOSITENIHO COCTAaBJIATh aJTOPUTM peIleHHs (PU3MUECKOW 3a1aud WIM IUTaHA HMCCIEeIOBAHUS C
y4€TOM HMEIOIIUXCSI PECYpcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBAThH IIpejlaraeMble
BAPUAHTHI PEILICHUN;
nenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLHOHATbHbII MHTE/JIEKT:
JIaBaTh aIeKBATHYIO OLICHKY CUTYyallUu U MpeaiaraTh IUIaH €€ N3MEHEHMS;
OOBSICHATh TPUYUHBI JOCTIKEHHS (HEAOCTIDKEHMS) pe3yJbTaTOB JEATEIBbHOCTH, HaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;
BHOCUTBH KOPPEKTHUBBI B ICATEIHLHOCTH (B TOM YHCIIE B XOJ1 BBIIIOJHEHUS (PU3NUECKOTO UCCIIETOBAHUS WIIN
[IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIUUXCS CUTyallMi, YCTaHOBJIEHHBIX OLIMOOK,
BO3HMKIIUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUM;
CTaBUTH ce0s1 HA MECTO JIPYroro 4YeloBeKa B XOJI€ CIopa WM AMCKYCCHU HAa HAYYHYIO TEMY, IOHUMAaTh
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYToOro;
MIPU3HABATh CBOE MPABO HA OUIMOKY MPH peIIeHNH (PU3MYECKUX 3aay WU B YTBEPXKICHHUIX HA HayYHbIE
TEMBI M TAKOE € MPaBo APYroro.

INPEAMETHBIE PE3YJIbTATHI

K xoH1y o0yuenus B 7 kjacce npeaIMeTHbIe pe3ylbTaThl HA 0230BOM YpOBHE JOJIKHBI OTPA’KaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:
UCIOJIb30BaTh MOHATUA: (U3NYECKUE U XUMHUYECKUE SIBICHHUSA, HAOIIOAEHHE, SKCIEPUMEHT, MOJEIb,
TUIOTE3a, €AUHUIBI (PU3HUECKUX BEIMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHHS BellecTBa (TBEPAOE,
XKHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe JIBIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, IPSIMOJIMHEHHOE),
TpPacKTOpUs, paBHOJICHCTBYyIOIIas cwia, aedopmamms (ympyras, IJIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;
pasznuuath siBieHus (nud@dy3us, TEmIoBOe IBIIKEHHE YACTUIl BEIIECTBA, PAaBHOMEPHOE ABMKCHHUE,
HEpaBHOMEPHOE JIBH)KEHUE, UHEPIIHS, B3aUMOJICHCTBIE Tel, paBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOMN
OCBIO BpallleHHUs, Mepeaadya MaBJICHUS TBEPIABIMU TeIaMH, >KUIKOCTIMHU W ra3aMu, atMocdepHoe
NaBJIeHUE, IJIaBaHUE TeJ, MPEBpAllleHHs MEXaHWYECKOW JHEpPruH) MO OMHCAHHIO WX XapaKTepHBIX
CBOICTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MUecKoe SBICHHCE;
pacrno3HaBaTh MPOSIBICHHE W3YYCHHBIX (U3NYECKUX SIBJICHUN B OKpYXAlOIIeM MHpE, B TOM 4HCIIe
(duznyecKre SBICHUS B MIPUPOJEC: MPUMEPHI ABMKCHUS C PA3TUIHBIMU CKOPOCTSIMH B )KHBOW U HEKUBOU
MpHUpOJIEe, ACHCTBUE CUIIBI TPEHUSI B IPUPOJIE M TEXHUKE, BIMSHUE aTMOC(EPHOro JaBJICHUS Ha KUBOM
OpraHu3M, TUIABAHHUE PHIO, PHIYAard B TEJIC YEIOBEKA, IPH 3TOM NEPEBOANTH MPAKTHYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEISThH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKK) (U3UUECKUX SIBJICHHI;
OIHMCHIBATh U3YYCHHBIE CBOMCTBA TEJ U (PUINUYECKHUE SIBIICHUS, UCIIONB3Ys PU3NUYECKUE BETUIHHBI (Macca,
00BEM, TUIOTHOCTH BEILLIECTBA, BPEMs], ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH,
BeC Tena, Cuja TPEeHHs, MAaBieHHWE (TBEPAOro Tena, JKUAKOCTH, Tas3a), BBITAJIKWBAIONIAS CHJIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbl, KOA(G(GUIUEHT MOJIE3HOTO ICHCTBUS
MEXaHH3MOB, KHHETHYECKas W TOTEHIUANbHAsS JHEPrus), MpPU OINUCAHWUU MPABWIBHO TPAKTOBAThH
(bu3nyecKuii CMBICT HUCIHOJB3YEMBIX BEIMYMH, UX O0O3HAUEHUS W eAUHULBI (PU3MYECKUX BEJIMYUH,
HAXOJUTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C JPYTHUMH BEIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;
XapaKTepU30BaTh CBOMCTBA TeN, (GU3NYECKUE SIBICHUS M MPOIECCHI, UCIIONb3Ys MPaBUIa CIOXKEHUS CHT
(Bmone oxHOM TipsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, IPaBUJIO PAaBHOBECHS pbhlyara
(6moka), «3070TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPTHH, IIPH STOM JaBaTh
CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aMUCBHIBATh €M0 MaTEMATHUECKOE BBIPAKECHHUE;
OOBSICHATh (PU3UYECKUE SBIICHUS, TPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHTYAIlHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MNPUYUHHO--CIEACTBEHHbIE CBSI3U, CTPOUTH



o0bsicHeHUE U3 1—2 JOrMYEeCKUX IIaroB ¢ OMopoi Ha 1—2 M3yueHHBIX CBOMCTBA (M3NYECKUX SIBICHHM,
(bU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTh pacyéTHbIe 3aaun B 1—2 1eHCTBHS, UCTIONB3YS 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIOLIHNE (DU3MUYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33]]a4M 3alUChIBATh KPATKOE yCIOBUE, OJCTABIATh (pru3ndeckue
BEJIMYUHBI B (DOPMYJBI M MPOBOAUTH Pacy€Thl, HAXOAWUThH CIPABOYHbBIC JaHHbIE, HEOOXOIUMBIC IS
peleHus 3a/1a4, OLEHUBATh PEATMCTUYHOCTD OJYYEHHON (PU3NUEeCKON BEIMUHHBI,

pacro3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIN (PU3HMUYECKUX METOJOB, B OMHMCAHUH
UCCIIEZIOBAHMSI BBIICIATH MIPOBEPAEMOE NPEANONI0KEHUE (TMIIOTE3Y), Pa3jindyaTh U UHTEPIPETUPOBAThH
MOJTyYEeHHBIH pe3ysbTaT, HAXOJUTh OIIMOKH B XO/I€ OIIBITA, JIIaTh BBIBOJBI 110 €T0 PE3yJbTaTaM;
IPOBOJUTh ONBITBI MO HAOMIOACHUIO (U3MYECKUX SBICHUH WIM (U3NYECKUX CBOICTB TeIl:
dbopMynMpoBaTh  MpOBEpSIEMBbIE  IPEINOJOXKEHHS, COOMpAaTh yCTAaHOBKY U3  MPEIJI0KEHHOTO
000pyZ0BaHUs, 3alUCHIBATE X0 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITOJIHAT MPSIMbIE U3MEPEHHsI PACCTOSHHS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI M TEMIIEPATypHI €
UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aIUCHIBATh MOKa3aHUS MPUOOPOB € y4y€TOM
3aJJaHHO} a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

IIPOBOJIUTh MCCJIEIOBAHNE 3aBUCUMOCTH OAHOM (PM3MYECKOM BEIMYMHBI OT JIPYrOM C UCIOJIb30BaHUEM
NPSMBIX U3MEPEHUN (3aBUCUMOCTH MTyTH PABHOMEPHO ABIDKYIIETOCS Tejla OT BPEMEHHM JIBIKCHHSA TeJa,
CHJIBI TPEHUSI CKOJIBXKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI
TPEHUs OT IUIOIIAN CONPUKOCHOBEHHUS TEJl, CUIIbI YIIPYTOCTH OT YJTMHEHUS MPY>KUHBI, BBITAIKUBAOIICH
CHJIBI OT 00bEMa MOTPyKEHHOHN YacTu TeJa U OT MJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH
Tena, OT IIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUH INIaBaHUS TEJl, YCIIOBUM paBHOBECHUS pblyara
1 OJIOKOB), y9acTBOBATh B IJIAHUPOBAHUHU YUEOHOTO MCCIICTOBAHMS, COOMPATh YCTAHOBKY W BBITIOJNHATH
U3MEpEHus, Cleqys NPEeAJOKEHHOMY IUIaHy, (PUKCHPOBATh PE3YJIbTAThl MOJYYEHHOH 3aBUCHMOCTHU
(Gu3NYecKUX BEIMYUH B BUJAE NPEUIOKEHHBIX TaOIMIl U IpadUKOB, JeNaTh BHIBOJBI 10 pe3yJbTaTaM
UCCIICIOBaHMS;

IIPOBOJIUTh KOCBEHHBIE N3MEPEHUS (PU3NYECKUX BEIUUYHMH (INIOTHOCTh BELIECTBA )KUJIKOCTU M TBEPIOTO
TeNa, CUjia TPEHHs CKOJbKEHHs, [aBICHHUE BO3JyXa, BBITAJKMBAIOUIAas CWiIa, JCHCTBYMOIIAs Ha
HOTPYXEHHOE B JKUAKOCTb TEJO, KO3(PPUIUEHT MOJE3HOro AEHCTBHS MPOCTHIX MEXAHU3MOB), CIEys
NPEUI0KEHHONW MHCTPYKIMH: IPY BBIIOJHEHUH U3MEPEHUH cOOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIIATh 3HAYEHUE HCKOMOM BEJIMYHHBI,

co0Jro1aTh MpaBuiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMUCTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOmIaromecs Cocyabl, 6apoMeTp, pbluar, HOJBMKHBIN U HETIOABMKHBIN 00K, HAKJIIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh IPUHIMIIBI JEHCTBUSA U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C ONOPOM Ha UX
onucaHus (B TOM YMCIIE: TOJIIUITHUKY, YCTPOMCTBO BOAONPOBOAA, THAPABINUECKUI MTpecc, MAHOMETD,
BBICOTOMEp, MOPITHEBOH HACOC, apEOMETP), MCIOJIb3Yysl 3HAHUSA O CBOMCTBAX (PU3MUECKHUX SBICHHUN H
HE00XoAuMBbIe (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOANUTh HpUMEpPbl (HAXOAUTh HMH(POPMALMIO O MpHUMEpax) MPaKTHUYECKOrO0 HCIOJIb30BAHUS
(U3MYECKUX 3HAHWW B TIOBCETHEBHOW >KM3HU s oOecreueHus Oe30MacHOCTH TpU OOpAIICHUH C
npubopaMM M TEXHHYECKUMHU YCTPOMCTBAMH, COXpPAHEHUs 3J0pOBbI U  COOMIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KAIOILEH Cpelie;

OCYILIECTBIIATh OTOOP UCTOUHUKOB MH(POpMaLuu B VIHTEpHETE B COOTBETCTBUHM C 3a/laHHBIM TOUCKOBBIM
3alpocoM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS Pa3lUYHBIX HMCTOYHUKOB BBIIEIATH
MH(pOpMaIHIO, KOTOPas ABJISIETCS IPOTUBOPEYUBOI MIT MOKET ObITh HEIOCTOBEPHOM;

WCTOJIb30BAaTh NMPU BBHIMOJIHEHUH YYEOHBIX 33/JaHU HAyYHO--TIOMYJSIPHYIO JIMTEPATypy (HU3HUECKOro
COJIep>KaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu IHTepHeT, BlnageTh NpuéMaMn KOHCIIEKTHPOBAHUS
TeKCTa, MpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbBIC KpPAaTKHWE NMHCbMEHHBIE M YCTHbIE COOOLICHHMS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu (PHU3HMUECKOTO COJCpKAHUSA, B TOM YHUCIE IYOJUYHO JeNaTh KpaTKHe COOOLICHHS O
pe3yabTaTax MPOEKTOB WM y4eOHBIX MCCIENOBAaHUM, IPU 3TOM I'PaMOTHO HCIOJIb30BATH M3Y4YEHHBIH
MOHATUIHBIN anmapat Kypca (PU3HMKH, COITPOBOXKIATH BBICTYIIJICHUE TPE3CHTAINEH;

IIPU BBINOJHEHUM Y4EOHBIX INPOEKTOB M HCCIENOBAHUM pacnpenessaTh OO0s3aHHOCTH B TIpyIlIe B
COOTBETCTBUM C TOCTABJICHHBIMH 3aJayaMM, CIE€IUTh 3a BBINOJHEHHEM IUIaHA JNEHCTBUH, aleKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTpaBaTh KOMMYHHUKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPY>KAOLIHX.



K xonIy oOy4yeHust B 8 kjiacce mpeaIMeTHbIC pe3ylibTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPAKATh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM
MCIOJIb30BAaTh IMOHSTHS: Macca U pa3Mepbl MOJICKYJI, TETNIOBOE IBIKEHUE aTOMOB M MOJICKYJI, arperaTHbie
COCTOSIHMSI BEIIECTBA, KPUCTAIUIMYECKHE M amMOp¢HbIE Teja, HACBHIILIEHHBIM M HEHACBHIIIEHHBIN map,
BIQXHOCTh BO3JyXa, TEeMIlepaTypa, BHYTPECHHSS JHEPrusi, TEIJIOBOW JBHUraTelb, AJIEMEHTaPHBIN
ANEKTPUYECKUH 3apsijl, HIEKTPUUECKOE IM0JIe, TPOBOJHUKH U TUAIEKTPUKU, TOCTOSTHHBINA JIEKTPUYECKUI
TOK, MarHUTHOE TI0JIE;
pasnuuath SIBI€HUS (TEIUIOBOE pACHIMPEHHWE M C)KaTue, Teruionepeaada, TEIUIOBOE pPaBHOBECHE,
CMauvBaHWEe, KaNWUIAPHBIC SBJICHHS, WCIApPEHUE, KOHJEHCAIUsS, IUIABJICHUE, KPHUCTAJUTU3AINS
(oTBepaeBaHme), KUNIEHUE, TEIUIONEepeaada (TErIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHUE), JJICKTPU3 AU
TeJ, B3aUMOJICHCTBUE 3apSJIOB, NEHCTBUS IEKTPUIECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMO/ICHCTBHE
MarHuToB, JIEHCTBME MArHUTHOTO MOJII Ha MPOBOAHHK C TOKOM, 3JIEKTPOMArHUTHAs MHIYKIHS) MO
OMMHMCAHUI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE
SIBIICHUE;
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYECKUX SIBICHUH B OKPYXKAIOIIEM MHPE, B TOM YHCIIC
¢dbuznueckue [BIEHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHDKEHHWE M KaNMWUISPHBIE SBICHUS B MPUPOJE,
KPHUCTAJLIBI B IpUpo/ie, n3nydenue ConHIa, 3aMep3aHne BOJI0EMOB, MOPCKHE OpU3bI, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEera, 2JIEKTpUYECKHE SBJICHHUS B aTrMocdepe, AJIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHMuTHOE ToJie 3eMJIH, Apeid MOoIFCOoB, POIb MAarHUTHOTO TOJS Ui XKU3HU Ha 3eMIe, MOJSIPHOE
CUSTHHE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1ayy B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) PpU3MUECKUX SBICHUH;
ONUCHIBATh W3YYECHHBIE CBOMCTBA Tel U (PU3MUECKHE SBICHMS, UCHOJIb3ys (PU3MUECKHE BEIMYHHBI
(TemmepaTtypa, BHYTPEHHSSI DSHEPrus, KOJMYECTBO TEIUIOTHI, YAETbHAs TEIUIOEMKOCTh BEIIECTBA,
yaenpHas TeIUIoTa IJIaBJICHUS, yJellbHas TEIJIoTa MapooO0pa3oBaHUs, YJellbHas TEIJIOTa CrOpaHus
TOTUIHBA, KO3(PPHUIIMEHT MOIE3HOTO ASHCTBHS TETUIOBOW MAIlIMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3/yXa,
ANEKTPUYECKUH 3apsijl, CUIa TOKA, JIEKTPHUUECKOE HaNpsXKEHUE, COTPOTUBIICHUE TPOBOTHUKA, YIEIbHOE
COTPOTUBIICHUE BEIIECTBA, padOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), NMPU OMHCAHUU TPABHIHLHO
TpakToBaTh (U3NYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYMH, OOO03HAUEHHUS M EIUHUIBI (PUIUUECKUX
BEJIMYUH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BEIMYNHAMH,
CTPOUTH rpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUUH;
XapaKTepU30BaTh CBOMCTBA TeM, PUINUYECKUE SBICHUS U MPOIECCHI, UCTIONL3YSI OCHOBHBIC MOJOXKEHUS
MOJIEKYJISIPHO--KMHETUYECKOM TEOpUU CTPOCHHS BEIIECTBAa, NPHUHLMII CYNEPHO3UIHMU ToJjied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHsI 3apsiia, 3akon Oma Jij1s ygacTka 1emnu, 3akoH [xoyns—JIenna,
3aKOH COXPAHEHHUs PHEPIuu, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMHCHIBATH €rO
MaTeMaTHYECKOE BBIPAKCHHCE;
OOBSCHATH (PU3MYECKHE TPOLECChl M CBOMCTBA Tell, B TOM YHCIE W B KOHTEKCTE CHUTYyalHii
MIPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa: BBIIBIATH MPUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTH
00BsCHEHHE U3 1—2 JIOTMYECKUX IIIaroB C OMOpPoW Ha 1—2 M3Y4EHHBIX CBOMCTBA (PM3UUECKHX SBJICHUM,
(U3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pemars pacy€THbIE 3a7jaui B 2—3 1eHCTBUS, UCTIONb3YsI 3aKOHBI U (POPMYJIbL, CBA3BIBAONINE (PU3ZHUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3aJa4M 3alMCBIBATh KPATKOE YCIOBHUE, BBISBIIATH HEOCTATOK
TAHHBIX JJIs peIIeHUs 3a/1a4H, BBIOMPATh 3aKOHBI U (DOPMYJIIbI, HEOOXOUMBbIE /IS €€ peIIeHHUs, IPOBOIUTH
pacuéThl U CPAaBHHUBATH MMOTYYCHHOE 3HAYCHHE (DU3MYECKON BETMUNHBI C U3BECTHBIMH JaHHBIMU;
pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPHU MOMOIIU (PU3NUYECKHX METO/OB, UCIOIB3YS
OIMHMCAaHUE UCCIICIOBAHUS, BBIICTATH MIPOBEPSEMOE TPEIIONI0KEHNE, OIICHUBATh MPABUIBLHOCTD MOPSIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JI€JIaTh BBIBOIBL;
MIPOBOANTH OMBITHI 110 HAOTIOACHUIO PU3NICCKUX SBICHUH WM (U3NIECKUX CBOWMCTB Tell (KamWLUISIPHBIE
SIBJIGHUS, 3aBUCUMOCTD JaBIICHUS BO3/AyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH IIPOIECCa OCTHIBAHUS
W HarpeBaHus MPU U3MYYCHHH OT IBETa H3JIydaromed (TOrIoNaroIel) MOBEPXHOCTH, CKOPOCTh
UCHApEeHUs BOJbI OT TeMIepaTyphbl >KMIKOCTH U IUIOMIAAN €€ IMOBEPXHOCTH, SJEKTPHU3ALUs Tel U
B3aMMOJICHCTBUE JJIEKTPUUYECKUX 3apsI0B, B3aMMOJCHCTBHE MMOCTOSHHBIX MAarHUTOB, BHU3YyalTH3aIUsd
MarHUTHBIX MOJI€H MOCTOSIHHBIX MAarHUTOB, I€UCTBUSA MATHUTHOTO MOJISl HA IPOBOJAHUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJABHUraTeNsl MOCTOSHHOIO TOKa): (hOpMynHpOBaTh MNPOBEPSIEMbIE
MIPEIIOJIOKEHHSI, COOUpATh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBAaHMSI, OMUCHIBATH XOJ OMbBITA U
(GbopMynpoBaTh BHIBOJIBI;



BBITIONHATh TPSIMBIE W3MEPEHUS TEMIEPaTyphl, OTHOCHUTEIHHOW BIIAXXHOCTH BO3MyXa, CHIJIBI TOKAa,
HaAMpPSDKEHUS ¢ UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATD
PE3yNbTaThl U3MEPEHU ¢ YIETOM 3aJaHHOUN aOCOIOTHON MOTPEITHOCTH;
MIPOBOAMTH HCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (M3UUYECKON BEIMYUHBI OT APYTroM C HCMOIb30BAHUEM
NPSMBIX U3MEPEHUH (3aBUCHMOCTb CONPOTHUBIICHHS MPOBOJAHUKA OT €r0 JJIHHBI, TUIOMAN MOTIEPEUYHOTO
CEYEHHS U yNIeJIBbHOTO CONPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA, HAYIIETO Yepe3 MPOBOAHUK,
OT HaIpsDKEHHsI Ha TPOBOJHHMKE, MCCIEIOBAHME IOCIEAOBATEIBLHOIO M MAapaJUIETbHOIO COeIMHEHHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBaHHE, COOMpPATh YCTAaHOBKY M BBINOJHSITH M3MEPEHUs, CIEIYs
NPE/UIOKEHHOMY IIJIaHy, (UKCHPOBATh pPE3yJlbTaThl IMOJYYCHHOH 3aBUCUMOCTH B BHIE Tabnui u
rpaduKoB, JeNaTh BBIBOBI [0 pe3yJIbTaTaM UCCIIEOBAHNS;
IIPOBOJUTh KOCBEHHBIE HW3MEpEHUs (U3MYECKHX BeIMYUH (yIelbHas TEIUIOEMKOCTh BEILECTBa,
COTIPOTHBIIEHUE TPOBOJHKKA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA): IMJIAHUPOBATH HM3MEpPEHUS,
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs MPEI0KEHHOW HHCTPYKIIUH, ¥ BEIYUCIIATH 3HAYCHHE
BEJIMYUHBI;
co0Jro1aTh MpaBuiIa TEXHUKU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepu30BaTh MPUHIUIIBI IEHCTBUS H3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB € OMOPOi Ha UX
onucaHus (B TOM 4MCJE: CHCTEMa OTOIUICHHs JOMOB, THTPOMETp, HapoBas TypOMHa, aMIepMerp,
BOJIbTMETP, CUETYMK ODJIEKTPUUYECKOW HSHEPTUH, SJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTeNIbHbBIE
AJIEKTPONIPUOOPH! (IPUMEPBI), HIEKTPUUYECKHE TPEIOXPAHUTENHN, IIEKTPOMATHUT, 3JEKTPOJIBUTATEIb
MTOCTOSTHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKHUX SBJICHUA U HEOOXOIUMBIC (PU3NUECKHEC
3aKOHOMEPHOCTH;
pacmo3HaBaThb NPOCTbIE TEXHUYECKHWE YCTPOMCTBA M HM3MEpHUTENbHBIE MPUOOPHI IO CXeMaM U
CXEMaTHUYHBIM PUCYHKAM (KHUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TMIPOMETpP, IBUTATEIb
BHYTPEHHEIO CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBbI JJIEKTPUUYECKHX Ilene ¢
MOCTIeIOBATEIbHBIM M TapauIebHbIM COEAMHEHHEM 3JIEMEHTOB, Pa3inyas YCIOBHbIE O0O3HAYCHUS
AJIEMEHTOB 2JIEKTPUYECKUX LENeil;
MPUBOJUTL TPHUMEPHl (HAXOMUTh WHGOPMAIMIO O TMpHUMepax) MPAKTUIECKOTO WCIOIb30BaHUS
(UBUYECKUX 3HAHUN B TIOBCEAHEBHOM JKM3HHM I oOecrieueHuss Oe30MacHOCTH TpH OOpalieHuu ¢
npubopaMM W TEXHHYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0pOBbS U COONIONEHHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPY>KaIOILEH cpelie;
OCYILIECTBIIATh MOUCK MHPOpMaLuu (puznydeckoro coaepkanust B MIHTepHETE, HA OCHOBE MMEIOIINXCS
3HAaHUU U MYTEM CpaBHEHUS JOMOIHUTEIbHBIX UCTOYHUKOB BBIACIATh HH(OPMALINIO, KOTOpasl SBISETCS
MIPOTHUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOIA;
UCIIOJIb30BaTh MPHU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi Hay4HO--TIOMYJISIPHYIO JUTEpaTypy (GU3HUECKOTo
coJiep KaHusl, CIIPaBOYHbIE MaTepUabl, pecypchl ceTu MIHTepHeT, BlIageTh NpUEMaMy KOHCIIEKTHPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaThb COOCTBEHHBIE NMHUCHMEHHbIE M KpaTKUE YCTHBIE COOOIIEHHUs, 0000mas uHpOpMAIHIO M3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COAEPHKAaHUsI, B TOM YHUCIIE MYOJIUYHO MPEICTABISTh PE3yIbTaThl
MIPOCKTHOM MJIM HWCCIIEAOBATEIbCKONW JAEATENbHOCTH, MPHU ATOM TI'PaMOTHO HMCIOJIb30BaTh HM3YYEHHBIN
MOHSATUHHBIN anmapat Kypca (PU3uKH, COMPOBOXKIAThH BHICTYIIJICHHE MTPE3CHTAIINCH;
IpU BBIIOJHEHUU YYEOHBIX TPOEKTOB U HCCIEIOBAHUM (DU3NYECKHX MPOLECCOB paclpeleniTh
00513aHHOCTH B TPYIIIIE€ B COOTBETCTBUH C IMOCTaBJICHHBIMU 3a/1a4yaMH, CJIEIUTH 32 BBITOJHEHUEM IIJIaHa
JeUCTBUI U KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJA B AEATEIHLHOCTH IPYIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aMMOJIEICTBIE, IPOSBIISS TOTOBHOCTh pa3petiaTb KOH(IUKTHI.

K xoniy o0y4yeHus B 9 Kjacce mpeIMETHbIE pe3ysIbTaThl HA 6230BOM YPOBHE JOJDKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM
UCTOJb30BAaTh TOHATHS: CHCTEMa OTCuéTa, MaTepuanbHas TOYKA, TPACKTOPHs, OTHOCHTEIbHOCThH
MEXaHMYECKOTO IBWXKEHUs, Aeopmanus (ympyras, IUlacTUYecKas), TPEHUE, HEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TKECTH
TBEPAOrO TeEja, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs W BOJIHBI, 3BYK, MH(pa3BYK U YyIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh M JaTbHO30PKOCTbD,
CIEKTpPbI UCITyCKaHUS U MOIJIOICHUS, alb(a-, 0eTa- U TaMMa-u3TydeHus], U30TOIIbI, IepHas YDHEPTeTHKA,
pasnuyath sBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBU)KEHUE, PAaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JABI)KEHHE, CBOOOAHOE TMaJeHHE Tell, PaBHOMEPHOE IBMIKEHHUE IO OKPYKHOCTH,
B3aMMO/ICIICTBHE TEJ, PEaKTUBHOE JBMKEHHE, KOJIeOaTeIbHOE IBUKEHHE (3aTyXalOUIie U BEIHYXK/ICHHbIE



Kosie0aHus1), Pe30HAHC, BOJIHOBOE JBMKCHUE, OTPAKCHHE 3BYKa, MPSMOJIMHEHHOE pachpoCTpaHEHHE,
OTpaKCHHE M IPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3jloKeHue Oeyoro cBera B
CIEKTp M CIIOKEHHE CHEKTPalIbHBIX IIBETOB, IHCIIEPCHUS CBETA, €CTECTBEHHAs paJWOAKTHBHOCTb,
BO3HMKHOBEHUE JIMHEMYATOTO CIIEKTPA U3IY4YEHUs) 110 OIMCAHUIO MX XapAKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh IpPOSBICHHUE HM3YYEHHBIX (U3NYECKUX SBJICHUA B OKpY’)KalOIleM MHpe (B TOM 4HCIE
¢usnueckue SBICHUS B IPHUPOJE: NMPWIMBHI U OTJIWBBI, ABIKEHHE IulaHeT COJHEYHOH CHUCTEMBI,
pPEaKTUBHOE [BM)KEHUE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMH, 3€MIIETPSCEHUE,
ceificMUYecKue BOJHBI, IIyHAMH, 3XO, I[BETa TeJ, ONTHYECKUE SBICHUS B INPHUPOJE, OHMOJIOTHYECKOE
JIEeUCTBUE  BUAMMOIO,  YJIbTPa(UOJIETOBOIO W  PEHTICHOBCKOIO  M3JIyUY€HHMH, €CTEeCTBEHHBIH
PannOaKTUBHBINA (POH, KOCMUYECKHE JTYyUH, PaIMOAKTUBHOE U3Ty4eHUE IPUPOJIHBIX MUHEPAJIOB, ICHCTBHE
paZMOAKTUBHBIX M3Iy4eHUH Ha OpraHW3M 4elOBeKa), MPU ITOM MEPEBOAUTH MPAKTHYECKYIO 3a/ady B
yueOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUECKUX SBIICHHIA;

OINUCHIBATh H3YYEHHBIE CBOMCTBA TeN M (U3NYECKUE SBICHMSA, HUCHOIb3Ys (U3NYECKHE BEIMYMHBI
(cpenHsis 1 MIHOBEHHAsi CKOPOCTb Tella MPH HEPAaBHOMEPHOM JIBXKEHHMH, YCKOPEHHE, IepeMeleHHe,
IyTh, YIJI0Basi CKOPOCTb, CUJIA TPEHMSI, CUJIa YIPYTOCTH, CHIIA TSXKECTH, yCKOPEHHE CBOOOIHOTO NaieH!s,
BEC TeJIa, UMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHW4YecKas padoTa U MOIIHOCTb, MOTEHIIHANIbHAS YHEPIUs
TeJsa, HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHLMAIbHASL SHEPT U CKATOH MPYKUHbI, KHHETHUYECKas]
SHEpIrus, MOJIHAS MEXaHWYECKasi SHEPTHsl, IePUOJl U YaCTOTa KOoJIeOaHUH, JUTMHA BOJIHBI, TPOMKOCTH 3BYKa
U BBICOTa TOHA, CKOPOCTb CBETAa, IOKa3aTelb NPEIOMIIEHUS CpPelbl), NPU ONUCAHUU IPABHIBLHO
TPAaKTOBaTh (PM3MUECKUII CMBICT HCIOJIb3YEMBIX BEJIUYMH, OOO3HAYECHHS W EIWHHUIBI (U3UUIECKUX
BEJIMYMH, HAXOAUTh (POPMYJIBL, CBA3BIBAIOIINE JIaHHYIO (DU3UUYECKYIO BEIMUUHY C JPYTUMH BEJITMUYUHAMY,
CTPOUTH TPaPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PH3UUECKUX BEIHYUH;

XapaKTepu3oBaTh CBOMCTBA Tell, (PU3MUECKUE SIBJIEHUS M IPOLECCHI, UCIOJb3Ys 3aKOH COXpPaHEHHs
SHEpPI'uH, 3aKOH BCEMHPHOIO TATOTEHUS, NMPUHLUI CYNEPHO3ULUU CHUJI, TPUHIUI OTHOCHTEIHHOCTU
I"anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMIIYNbCa, 3aKOHBI OTPAXKEHUS M NPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUsS 3apsSJA0BOTO M MAacCOBOTO YHCEN MPH SACPHBIX pPEAKLUUsAX, MPU ITOM JaBaThb
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BhIPAKEHHE;

OOBSICHATH (pU3MUECKHE TpOLECChl M CBOMCTBA TeJd, B TOM YHCIE€ W B KOHTEKCTE CHTyalul
IIPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbIABIATh NPUYMHHO--CIICACTBEHHBIE CBSA3HM, CTPOUTH
00bsICHEeHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONOPOM Ha 2—3 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SBICHHA,
(bU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHble 3a7aud (ONUparoIMecs Ha CHUCTEMY M3 2—3 ypaBHEHHUH), UCIOJb3YS 3aKOHBI U
(dbopMyinbl, cBsi3pIBarOlIMe (U3NYECKUE BEIMUYMHBI: HA OCHOBE aHajIM3a YCJIOBUS 3aJauyd 3alUChIBATh
KpaTKoe YCJIOBHUE, BBISBIIATH HEJIOCTAIOIINE MM U30bITOUHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIBL,
HE00XOANUMBIE JUIsl PELIEHHUs, TIPOBOANUTH PAacUEThI U OLICHUBATH PEATUCTUYHOCTD OJYYEHHOTO 3HAYEHUs
(bU3MYECKON BEITNINHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PELIUTh MPH MOMOLIM (PU3HMUECKUX METOJIOB, UCHOIb3Ys
OIMCaHMEe MCCIIEIOBAHUS, BBIICIATH IPOBEPSEMOE MPEAIOIOKEHHE, OLICHUBATh PABUIHLHOCTD MOPSIKA
IIPOBE/ICHUS MCCIIEIOBAHNUS, 1E1aTh BbIBO/IbI, MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUI U OIBITOB,;
MIPOBOJUTH OMBITHI 110 HAOMIOACHUIO (DPU3NUECKUX SBICHUNA WM (U3HMUYECKUX CBOWCTB Ted (M3ydeHHE
BTOpOro 3aKk0Ha Hbr0TOHA, 3aKOHA COXpaHEHU s SHEPTUH, 3aBUCUMOCTb IIEPHOA KOJICOaHUI IPYKUHHOTO
MasTHHKA OT MAacChl rpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY/bI MaJIbIX KOJIeOaHuil,
NPSMOJINHEHHOE paclpoCTpaHEHHE CBETa, Pa3lIoKEeHUE Oesoro cBeTa B CIEKTP, M3ydeHHE CBOMCTB
n300pakeHusI B INIOCKOM 3€pKaJie U CBOMCTB M300paskeHHs IpeMeTa B COOMpAIOIIe TMH3€e, Ha0II0JeHe
CIUIOLIHBIX M JINHEHUYATBIX CIIEKTPOB U3ITyYEHHUs): CAMOCTOSATEIBHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa 000pyIOBaHUs, ONKMCHIBATh X0 OIBITA U €r0 Pe3yIbTaThl, (POPMYITHUPOBATH BBIBOIbI;

IIPOBOJUTH IIPU HEOOXOIUMOCTH CEPUIO NMPSAMBIX U3MEPEHUI, ONpeieNsisl CpeAHee 3HaUeHIE U3MepIeMon
BeNMMYUHBI (POKYCHOE paccTosiHue coOMparomiei JTUH3bI), 000CHOBBIBATH BHIOOP croco0a M3MEpeHUs
(m3MepuTenpHOTO IPHOOpA);

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTEN (PU3MUYECKUX BEJIWYHH C UCIIOIb30BAHUEM MPSMBIX H3MEPEHHUN
(3aBHCUMOCTb IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HadalbHOI CKOpOCTH, NEpHoa
KoJIeOaHUH MaTeMaTUYeCKOro MasgTHUKA OT JAJMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXKEHUS CBETa OT yIJia
NaJieHusl M yIila OpeJOMJICHUS OT yrila MajgeHHs): IUIAHUPOBAaTh HCCIIEAOBAHHE, CaMOCTOSTEILHO



coOupaTh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI MOTYICHHON 3aBUCUIMOCTH (PH3NYECKIX BEIMYUH B BUJIC
Ta0IuUI] ¥ TpadUKOB, eJIaTh BHIBOBI IO pe3yIbTaTaM UCCICAOBAHMS;

MIPOBOANTHh KOCBEHHBIC M3MEpeHUs (QU3NYECKUX BETUYHMH (CPEIHSS CKOPOCTh M YCKOpPEHHE Teja MpHU
PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE CBOOOJHOTO MAJCHUS, KECTKOCTh MPYXUHBI, KOADPHUITUEHT
TPEHHsI CKOJBXKCHHS, MeEXaHWueckas paboTa ¥ MOIIHOCTh, YacTOTa U TEpUOa KoJeOaHui
MaTeMaTUYeCKOr0 U MPYKWHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAIOIICH JTMH3BI, paInOAKTUBHBIN
(OH): TIIAaHUPOBATH M3MEPEHUs, COOUPATh HKCIIEPUMEHTATIBHYI0 YCTAHOBKY U BBITIONHSTH U3MEpPEHUS,
cienysl TMpeaoKeHHOW WHCTPYKIIUHU, BBIUYUCIIATH 3HAYCHUE BEIIMYMHBI M aHAM3UPOBATH MOJYYCHHBIC
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU ITOTPEIIHOCTH U3MEPEHU;

coOro1aTh NMpaBuUiia TEXHUKUA O€30MTaCHOCTH IIpH padboTe ¢ 1abopaToOpHBIM 000pYI0BaHUEM;

pa3nuyaTth OCHOBHBIC MPU3HAKH W3YYCHHBIX (U3UYECKUX MOJEJCH: MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEJO, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIaHETapHas MOJE/Ib aToMa, HyKJIOHHAs
MO/I€JIb AaTOMHOTO 51/Ipa;

XapaKTEePU30BaTh MPUHITUIIBI JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OTIOPOil HA X
onucaHus (B TOM YHUCIE: COUJAOMETP, NaTYUKH MOJOKEHUSI, PACCTOSIHUS U YCKOPEHUsI, paKkeTa, 3X0JIoT,
OYKH, TIEPUCKOM, (OTOAIIAPAT, ONTHIYECKUE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETp, Kamepa BuiabscoHa),
WCIIOJIBb3YS 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUI U HEOOX0MUMBbIE (PU3HUECKHUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB, M3MEPUTEIHHBIX
nprOOPOB U TEXHOJIOTHMUYECKUX TIPOIIECCOB MPH PEIICHUN Y4eOHO--TPAaKTHUECKUX 3aj]ad, ONTHYSCKUE
CXEMBI JUIsl TOCTPOCHUS N300PKEHHI B TNIOCKOM 3€pKaJie U COOMPAFOIICH JTNH3E;

MPUBOJUTL TPHUMEPHl (HAXOMUTh WHGOPMAIMIO O TMpHUMepax) TMPAKTUIECKOTO MCIOIb30BaAHUS
(UBUYECKUX 3HAHUN B TIOBCEAHEBHOMW JKM3HHM I oOecrieueHus Oe30macHOCTH TpH OOpalieHuu ¢
npubopaMu M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS M COONIOACHUS HOPM
AKOJIOTUYECKOTO MTOBE/ICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIISTh MOUCK uH(pOpMarmu (GU3NIECKOro cojepkanusi B HTepHETe, CcaMOCTOSITENHHO
dbopMynupyss TIOMCKOBBIM 3ampoC, HAXOJWUTh IIYTH OMNPEACICHUS JOCTOBEPHOCTH MOJYYCHHOM
nH(pOPMALIUK HA OCHOBE MMEIOIIUXCS 3HAHUHN U TOTIOTHUTEIHHBIX HCTOYHUKOB;

WCIIOIb30BaTh TPH BBHITIOJHEHWN YYEOHBIX 3aIaHW HAyYHO--TIONMYJSIPHYIO JIMTEpaTypy (pu3udeckoro
coJiepKaHusl, ClIPaBOYHbIE MaTepUabl, pecypchl ceTH VIHTepHET, Bl1aeTh NpUEMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HH(POPMAIIUN U3 OJTHOM 3HAKOBOW CHCTEMEBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE MH(MOpPMAIMU M3 HECKOJIBKUX
HMCTOYHHKOB (PU3UUYECKOTO COJEpPKaHUs, IMYOJMYHO TPEACTABIATh PE3yibTaThl TPOSKTHOM WIH
HCCIIEIOBATENIBCKOW JIESITENBHOCTH, IMPU 3TOM TI'PAMOTHO MCIIOIb30BaTh HM3YUYECHHBIM MNOHATHUIHBIN
ammapaT HM3y4aeMoro pasnena (U3MKA W CONMPOBOXKIATh BBICTYIUICHHE TMpE3CHTAIMEH C Yy4ETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHME
7 KJIACC

HanmeHoBaHMe pa3je/ioB U TeM

KoanuyecTBo 4acoB

DJIeKTpOHHbIe (LM (ppPOBbIE)

Ne m/n NporpamMmsblI Bcero ;(;);:Tl:iﬂbﬂme g;’;:;i?qem“e o0pa3oBaTejibHbIE pecypchl
Pa3nes 1. ®u3nka u e€ posib B NO3HAHHM OKPY/KAIOLIEro MHUpa
1.1 dusuka - Hayka 0 IIPUPOJIE 2 1 bubmuorexa LIOK

' YK PHpoA https://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUIUHEI 2 1 E:Itggl;l/ﬁe;z(iorﬁ 176416194
1.3 EcrecTBeHHOHAy4HBIN METO/ MMO3HAHUS 2 1 1 E?t?i?/ﬁeezzciorﬁﬂ 416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BeleCcTBa
2.1 CtpoeHue BeleCcTBa 1 1 Bubmiorexa LIOK

' p m https://m.edsoo.ru/7f416194
29 JIBr>KeHWE U B3aMMOICMCTBUE YACTHI] ) 1 bubnmoreka [JOK

’ BelecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 1 Eggz?/ﬁeeliiorﬁ 171416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHMe M B3aUMo/IeliCTBHE TeJl

but6mmoreka [IOK
3.1 MexaHHIECKOE ABIKCHHC 3 https://m.edsoo.ru/7t416194
32 WNuepus, Mmacca, IOTHOCTh 4 3 Eggz?/ﬁeeliiorﬁ 171416194
but6mmoreka [IOK

3.3 Crna. Bret cun 14 ! 2 https://m.edsoo.ru/7f416194
Wroro no paszneiny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB




41 HNasnenue. llepenaua naBneHus TBEPALIMU 3 bu6muoteka [JOK
’ TeJaMH, JKUIKOCTAMH U ra3aMu https://m.edsoo.ru/7f416194
but6moreka [IOK
4.2 Jlasrere xukocTH > https://m.edsoo.ru/7f416194
but6moreka [IOK
4.3 Atmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleiicTBHUE )KUIKOCTH U Ta3a Ha 7 ) but6mmoreka [IOK
) NOrpykKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no paszpeiny 21
Pa3nea 5. PaGoTra 1 MOIIHOCTB. JHeprus
but6mmoreka [IOK
31 Pabora u mompocTs 3 ! https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bubnunorexa [IOK
>3 Mexanuteckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 15

ITPOTPAMME




TEMATHYECKOE INIAHUPOBAHHUE

8 KVIACC
K
No ni/nt HaumeHoBaHMe pa3ieioB U TeM OAMHELTEO qacI(zB I duekTpoHHbIe (HU(POBBIE)
B MPOrpamMmbl Bcero p;;:fb(:ﬂbnme p;’ﬁi’ii?qem“e oOpa3oBaTeJibHbIE Pecypchl
Paznea 1. TermoBble siBJaeHUs
. bubmuorexa [{OK
1.1 CrpoeHnue u CBOMCTBa BEIECTBA 7 https://m.edsoo.ru/7f418 1 ce
1.2 TeroBbie TPOLECCHI 21 2 5 Etntggl;l/?ge;ziorﬁ 176418 1 ce
Hroro no pazneny 28
Paznen 2. DiiekTpuvecKkue 1 MArHUTHbIE SIBJICHUS
21 DNeKTpUYEeCcKHe 3apsiabl. 3apsKEHHBIE TeNa U 7 | | bubnmoreka [JOK
’ UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 Etntggl;l/?ge;ziorﬁ 176418 1 ce
but6mmoreka [IOK
2.3 MarsuTHeIC sABICHNA 6 ! 2 https://m.edsoo.ru/7f4181ce
24 DNEeKTpOMarHuTHask UHIYKIUS 4 1 Eﬁﬁﬁiﬁiﬁﬁ 1714181 ce
Wtoro no pasneny 37
PesepBHOoE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 6 15

ITPOTPAMME




TEMATHYECKOE INTAHUPOBAHHME
9 KJIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHme pa3iesioB U TeM K n daekTpoHHbIE (UH(pPOBbHIE)
n/n NporpaMmbl Bcero pgg;ﬁﬁﬂbﬂme p ;) g::::qec'me o0pa3oBaTe/ibHbIE PecypChl
Pa3zgen 1. Mexann4ueckue siBJIeHUA
11 MexaHndeckoe IBUKEHNUE U CIIOCOOBI 10 1 1 but6mmoreka [IOK
' €ro OINUCaHUs https://m.edsoo.ru/7f41a4a6
N but6mmoreka [IOK
1.2 Bsanvoperictsue Ten 20 ! ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpAHEHHA 10 ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexanunveckne KoJjie0aHUs U BOJHBI
but6mmoreka [IOK
2.1 MexaHn4yeckue KoJieOaHus 7 1 1 https://m.cdsoo.ru/7f41ada6
bubnunorexa [IOK
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 1 https://m.edsoo.ru/7f4 1 adat
Uroro no pazgeny 15
Pa3nes 3. Di1eKTPOMArHUTHOE M0JIe H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNIEKTPOMAarHUTHOE MOJIE U 6 1 1 bubnmoreka [JOK
' 3JICKTPOMArHUTHHIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIE SIBJICHUS
bubnunorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETa 6 2 https://m.edsoo.ru/7f4 1 adat
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 1 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6




bubnunorexa [IOK

4.3 Paznoxenue 6eoro cBeTa B CIIEKTP 3 1 https://m.edsoo.ru/741adat
Uroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUSA
51 Hcenyckanue v MOIIOLIEHUE CBETa 4 1 bu6muoteka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aTOMHOro sapa 6 1 Eggﬁ%’giﬁigﬁﬁ 176410426
33 Fnepbie peaxiuii ’ : Etﬂtgg/d/ﬁeeﬁi?rﬁ/7f41a4a6
Uroro no pazgeny 17
Pa3znea 6. [loBTOPUTEIHbHO-00001IA0IIMIA MOYJIb
6.1 [ToBTOpenue u 0000IIEHHE CONEPIKAHUS 9 1 bu6muoteka [JOK
Kypca ¢pu3nku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB I10 102 14

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsn4yecTBo 4acoB
Ne Tema ypoka KouTpoJbHbIe EPaKT“quK“e Aara VICKTPOHHbIE LHPPOELIe
n/n Bcero pado P aGopaTopHbIe u3ydeHusi oOpa3oBaTe/ibHbIE PecypcChl
ThI b TOPHBI
padoThI
1 Yro uzyuaet ¢puszuka. Puznueckre TEPMHUHBI. 1
2 HaOiroieHnst ¥ OIBITHL. 1
3 ®dusnyeckue BeauuruHbl. 3Mepenne 1 1
(U3UUECKUX BETUYMH.
4 TOYHOCTB ¥ MOrPEMIHOCTh U3MEPEHUI. 1
JlaboparopHnas pabota Ne 1 «Onpenenenue Bubsmorexa LIOK
5 €HBI JICTICHUSI U3MEPUTEIIBHOTO MMPHUOOpay. 1
gmmfa L TeXHIKa p pHbop ! https://m.edsoo.ru/ff09f72a
6 Ctpoenue BemiecTBa. MoIeKyJbl. 1
5 JlaGopaTtophnas pabota Ne 2 «Onipeznenenue 1 1
pa3MepoB MaJbIX TEID».
b K K
8 BpoyHoBckoe aBUXKEHHE. 1 noamorexa O
https://m.edsoo.ru/ff09fe0a
9 Huddysus B razax, KHUIKOCTIAX U TBEPIBIX 1 1 bu6muoteka [JOK
TeJax. https://m.edsoo.ru/ff0a013e
10 B3aumHOe MpUTSHKEHNE U OTTAIKHBAHUE 1
MOJIEKYJT
11 ArperaTHble COCTOSTHUSI BELIECTBA. 1
Paznuurie B MOJIEKYIISIPHOM CTPOCHHUH
TBEPABIX TEJ, )KUIAKOCTEU U ra3oB.
’ b K K
12 CamocrosiTensHas paboTa 1mo Teme 1 htI/ItS;I'I;I/(r);ee dascl)_f)oru /£f020378
«lIepBoHauabHBIE CBEAECHUS O CTPOCHUU — )
BCIIIECTBAY.
13 MexaHnuyeckoe aBuxeHue. PaBHomepHoe 1 1 bubmuoteka [JOK
HEPaBHOMEPHOE JIBI)KCHHE https://m.edsoo.ru/ff0a05c6
but6mmoreka [IOK
14 Cxopocts. Equnuiibl ckopoctu 1
p JUHATL p https://m.edsoo.ru/ff0a079¢




but6mmoreka [IOK

15 Pacuer myTH u BpeMeHH ABIKCHIS https://m.edsoo.ru/ff0a0ae4

16 Nuepuus. BzanmoneiictBue ten. Macca Tena. but6mmoreka [IOK
W3mepeHune macchl Tella Ha Becax. https://m.edsoo.ru/ff0a0c10

17 | oBeva rena o ero mrormocm. Hmepese Bubmiorera LIOK

i ' p https://m.edsoo.ru/ff0a0fee
o0bEéMa Tena.

13 JlaGopaTtopnas pabota Ne 3 «Onpeznenenue
IJIOTHOCTHU TBEPAOTO TEIIA»

19 Pemenue 3agad mo reme "IIIOTHOCTE but6mmoreka [IOK
BeniecTa" https://m.edsoo.ru/ff0al23c

20 Cuua.

21 SBnenue Ttarorenus. Cuna TSHKECTH.

22 Cuna ynpyroctu. 3akoH ['yka.

23 Bec tena. Equauns! cuiiel. CBs3b MeXAy bu6muoteka [JOK
CWJION TSDKECTU U Maccol Tea. https://m.edsoo.ru/ff0al778

24 Cuna TSKeCTH Ha APYTUX IUIaHEeTax. bubnuorexa [{OK
Du3nuecKue XapakTepPUCTUKH TIAHET. https://m.edsoo.ru/ff0al1502

35 panymponane mpytins n wswepenne cia BuGmiorera LIOK

Pazyp Py p https://m.edsoo.ru/ff0al8cc
JTMHAMOMETPOM»

2% CrnoxxeHue AByX CUJI, HAIPaBJIEHHBIX 110 bubnmoreka [JOK
OJTHOM TIpsIMOi1. PaBHOCHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0al 778

but6mmoreka [IOK

27 Cuna Tpexns. TpeHue noos. https://m.edsoo.ru/ff0ala70
Tpenue B mpupoe u Texuuke. Jlaboparopras
pabota Ne 5 «3MepeHue CUITbI TPEHUS bubnmoreka [JOK

28
CKOJIBXKEHUS U CHUJIBI TPEHUST KAaUCHHUSI C https://m.edsoo.ru/ff0alcc8
MOMOIIIBIO JHHAMOMETPAY.

29 Pemenue 3agad mo remam «Cuna. but6mmoreka [IOK
PaBHOIeliCTBYIOIIAs CHITY. https://m.edsoo.ru/ff0alb9c
KonTtponsHas padora no temam «Bec Tena.

30 ['padpuaeckoe n3odpaxenue cui. Cubl.

PaBHOElCTBYIOIIAS CHIDY.
31 JlaBnenue. EquHUIIBI TaBIEHUS.




CniocoObl yMEHbBIIIEHUS U YBETUUECHUS

but6mmoreka [IOK

32 JIABJICHUS. https://m.edsoo.ru/ff0alde0
33 JlaBreHue rasa.
34 Ilepenaya naBieHUs KUJKOCTIMU U Ta3aMH. bu6mmoreka [IOK
3akoH Ilackais. https://m.edsoo.ru/ff0a20a6
35 antem asoom na i n crom BuSnrorexa LIOK
cocya. https://m.edsoo.ru/ff0a2376
36 KonTtponbHas padora mo teme «/laBnenue B bubnuorexa [{OK
JKUJKOCTHU U Ta3e. 3akoH [Tackansy. https://m.edsoo.ru/ff0a25b0
37 CooOrmarommecs COCyIpl. bubmmorexa [IOK
https://m.edsoo.ru/ff0a2718
38 Bec Boznyxa. AtmocdhepHoe 1aBiieHue. E?gi?;;gi%ii?rﬁ/ 022826
19| Sowm. Timepertne amwosepnore masnenss, Bummorexa LIOK
Ombir ToppHueH. https://m.edsoo.ru/ff0a2970
40 bapometp-anepouna. AtmocdepHoe naBieHUE bubmuorexa [{OK
Ha Pa3JIMYHBIX BHICOTAX. https://m.edsoo.ru/ff0a3136
41 ManomeTpsl.
42 [TopiuHeBOM )KUIKOCTHBIN HACOC. bubmuoteka [JOK
['unpaBnuyeckuii mpecc. https://m.edsoo.ru/ff0a2b5a
43 JleficTBHE )KUIKOCTHU U ra3a Ha IOTPYKEHHOE bu6muoteka [JOK
B HUX TEJIO. https://m.edsoo.ru/ff0a2b5a
bubnuoTexa [{OK
44 ApXUME/I0BA CHIA. https://m.edsg).ru/fan2da8
5 | Dooreopn oo % § O Bumorera 0K
N ’ https://m.edsoo.ru/ff0a2fc4
MOTPYKEHHOE B )KHJIKOCTD TEIIOY.
bubnuorexa [{OK
46 [napanue Ten. https://m.edsi.ru/fan2fc4
47 [InaBanue cynoB. Bo3ayxormnnaBaHue.
48 Pemenue 3aga4 no remaM «ApxumeioBa but6mmoreka [IOK

cuia. YCIOBUS IUIaBAaHUSA TEID.

https://m.edsoo.ru/ff0a3276




JlaGopaTtopHnas pabota Ne 7 «BrisicHeHHE

but6mmoreka [IOK

49 YCJIOBUY TUIaBaHUS TeJla B )KUIKOCTH» ! https://m.edsoo.ru/ff0a33fc
Pemenne 3amad mo Temam «ApXuMeIoBa
50 cuna. HnaBaII[{He TeJl. HnaBaHIEe cy):[(l)[B. bubmorexa LIOK
https://m.edsoo.ru/ff0a3514
Bo3znyxomiaBanuey
51 quTpoanaﬂ pabota 1o TeMe «/laBneHue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
but6mmoreka [IOK
52 Mexannueckas padora. Equnuiibr paboThI. 1 https://m.edsoo.ru/f0a3f82
but6mmoreka [IOK
53 MomnaocTs. EqMHUIEI MOIITHOCTH. https://m.edsoo.ru/f0a3f82
54 IIpocTsie Mexanu3mel. Peryar. PaBHOBeCHE
CHJI Ha pbIyare.
55 MoMeHT CUJIBI.
Prbruaru B TexHuKe, OBITY U IPUPO/IE.
56 JlaGopaTtopHnas pabota Ne 8 «BrisicHeHHE 1
YCIIOBUI paBHOBECHS PhIYara.
[IpumeHeHne 3aKkoHa paBHOBECHS pblyara K
57 0s10Ky. PaBeHCTBO paboT MpH MCIOJIH30BaHUU
MPOCTBIX MEXAHU3MOB. «30JI0TOE TIPABUIION
MEXaHUKH.
53 Pemenue 3agad mo reme «YcinoBue
PaBHOBECHSI pbIyara
bubnunorexa [IOK
>9 Hewtp Tspxecn Tena. 0.5 https://m.edsoo.ru/ff0a478¢
60 VYcnoBus paBHOBECHS TET. bubmorexa [OK
https://m.edsoo.ru/ff0a48a6
Koadduruent nosesHoro necTpust
61 mexanusMa. Jlabopatopnas padora Ne 9 0.5 bu6muoteka [JOK
«Omnpenenenune KIIJI mpu mogbéme Tena mo ’ https://m.edsoo.ru/ff0a4c48
HaAKJIOHHOM IIOCKOCTH))
62 Oneprus. [loTeHUMaNbHAsA 1 KHHETHYECKAS but6mmoreka [IOK
JHEPTusl. https://m.edsoo.ru/ff0a4252
63 [IpeBparmieHue 0THOrO BU1a MEXaHUYECKON bubmuoteka [JOK

SHEPTUU B IPYTOU.

https://m.edsoo.ru/ff0a4360




KoHnTtponbnas padora mo teme «Pabora.
64 1
Mo1HoCTb. DHEPIUsH»
65 [ToBTOpenue kypca pusuku 7 Kinacca. 1
66 Hrorosas koHTpoOsIbHAs paboTa. 1
. . bubmuorexa [{OK
67 AHaJn3 UTOTOBOM KOHTPOJIBLHON PaOOTHI. 1 https://m.edsoo.ru/ff0adect
bubnunorexa [IOK
68 Jlettne sananus. ! https://m.edsoo.ru/ff0a4ffe
OBILEE KOJIMYECTBO YACOB I10 69 13

I[TPOT'PAMME




8 KVIACC

N Koan4yecTBo yacoB Jara DJIeKTpOHHbIe U pPOBbIE
u/n Tema ypoxa Beero Konrpoubueie IIpakTHueckue SA— obpa3oBaTejbHbIe
padoThI padoThI pecypcsl
1 Tennosoe nBmxkeHue. Temieparypa. | bubmuoteka [JOK
BrayTpenHss sHeprusi. https://m.edsoo.ru/ff0a5256
) CniocoObl U3MEHEHUsT BHYTPEHHEH dHEPTUA 1
Tena.
3 TennonpoBOAHOCTb. 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0a540e
4 Konekuus. M3nyuyenue. 1
5 KoaudgecTBo Temnorsl. EquHMIEI KOoIMYecTBa 1 bubnunorexa [IOK
TETUIOTHL. https://m.edsoo.ru/ff0a5800
6 VnenpHas TEMIIOEMKOCTD. 1
Pacuér xoamuuecTBa TEMIOTHI, HEOOXOIUMOTO
7 JUJISl HATPEBAHMS TeJla WK BBIIEISAEMOr0 UM MpHU 1
OXJIAKICHUH
2 Bxonnas koHTponbHast paboTa 3a Kypc 7 1
KJIacca.
JlaboparopHas pabota Ne 1 «CpaBHenue
9 KOJINYECTBA TEIJIOTHI MPU CMENTUBAHUHU BOJIbI 1 1
pa3HOU TeMIIepaTypb»
10 Ha6opaT9pHaﬂ pi160Ta No 2 (fI/ISMepeHI/Ie 1 1
yAEJIbHOU TEMJI0EMKOCTH TBEPIOTO TEJa
1 DHeprus TOIMBa. Y IeTbHas TEIIoTa 1
CTOpaHus.
12 3aKOH COXpaHEHUs U IPEBPAIlCHUs] SHEPTUU B 1
MEXaHUYECKUX M TETUIOBBIX MPOIECCaX.
13 KonTponpHas padota no teme «TemnoBsie 1 1
SIBJICHUSI
ArperaTHble COCTOSIHUS BelecTBa. [naBnenue but6mmoreka [IOK
14 1
U OTBEpJCBaHHUE. https://m.edsoo.ru/ff0a6a98




['paduk nnaBieHus U OTBEpACBaAHUS

15 KPUCTAJUIMYECKUX TEJl. Y IeJIbHAs TeIUIOTa
TUTABJICHUSI.

16 Pewenne 3anau no reme «Harpesanue ten. bubmuoteka [JOK
[1naBiaeHne U KPUCTATUTH3AIUS. https://m.edsoo.ru/ff0a6bb0
Hcnapenue. HachllieHHBIN 1 HEHACBIILICHHBII

17 nap. [lornomenne sHeprur Npu UCIIAPEHUN bubnuorexa [{OK
XKHUJIKOCTH U BBIJICNICHHE €€ ITPH KOHACHCAIH https://m.edsoo.ru/ff0a7b5a
napa.

13 Kunenue. Y nenpHas TerwioTa mapooOpa3oBaHus bubnuorexa [{OK
Y KOHJ/ICHCAIIUH. https://m.edsoo.ru/ff0a71d2

19 Pemenue 3aga4 Ha pacy€T yaeIbHOM TETIOTHI but6mmoreka [IOK
napooOpa3oBaHUs, KOJIUYECTBA TETUIOTHI. https://m.edsoo.ru/ff0a72fe
Brnaxxnocts Bo3nyxa. CriocoOsl onpeeneHus

20 BIIQYKHOCTH Bo3§yy§a. Ha6opaTopH£1 §a60Ta Ne bubmorexa LIOK

https://m.edsoo.ru/ff0a740c
3 «M3mMepeHne BIaXKHOCTH BO3IyXay.
Pabota ra3za u mapa npu pacuiMipeHuu. bubnuoTexa [{OK

21
JIBUraTenp BHYTPEHHETO CTOPAHUSI. https://m.edsoo.ru/ff0a786¢c

but6mmoreka [IOK

22 [TapoBas Typ6una. KI1/[ TenmoBoro nBuraresns. https://m.edso0o.ru/f0a7628

23 [ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME
«ArperaTHble COCTOSTHUS BEIIECTBAY.

24 KontponbsHas pabota o Teme «Arperatrssie
COCTOSIHUSI BEIIECTBa»

75 DneKTpu3anus Tell IpU COMPUKOCHOBEHHH.
BzaumopeicTBre 3apsyKeHHBIX TEII.

26 DJIEKTPOCKOIL. DIEKTPUUECKOE MOJIE.

27 JlenuMOoCTh 3JIEKTPUUYECKOro 3apsiia. IJIEKTPOH.
CtpoeHue aTOMOB.

28 OOBsCHEHHE HIIEKTPUYECKUX SIBICHUI.

[IpoBOAHMKH, ITOJIYIIPOBOXHUKHU U bubmuoteka [JOK

29
HEIMPOBOJIHUKH DJICKTPHUECTBA. https://m.edsoo.ru/ff0a8ef6

30 Dnekrpuyeckuit Tok. lctouHnku bubnmoreka [JOK
INEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0a95a4

31 DJIeKTpUYecKas 1eNb U €€ COCTaBHbIC YACTH.




DJIEKTPUUYECKUH TOK B MeTasuiax. JlercTBust

but6mmoreka [IOK

32 3JIEKTPUYECKOro ToKa. Hanpapienue https://m.edso0o.ru/f0a96h2
INEKTPUYECKOTO TOKA.
33 Cuna toka. EnMHULIBI CHITBI TOKA. bubmrorexa LIOK
https://m.edsoo.ru/ff0a8bd6
Awmnepmerp. M3mepenne cuiibl ToKa.
34 Ha6opaTopHaﬂvpa60Ta No 4 «Cbopxka
AIEKTPUUYECKON 1IeTTH U U3MEPEHHUE CHUITBI TOKA B
e€ pa3IUYHbIX Y4aCTKaX»
DJIEKTpUYECKOE HanpsiKeHne. EnuHub but6mmoreka [IOK
35
HaINpsOKCHHUS. https://m.edsoo.ru/ff0a9%¢14
36 BoubT™meTp. 3mepenue HanpsiKeHUs .
3aBUCHMOCTD CHIIBI TOKA OT HAIPSIKCHHUS.
DIEKTPUUECKOE COMPOTUBIICHHIE TPOBOTHUKOB.
37 Enunauner conporusnenus. JJaboparopras bubnuorexa [{OK
pabota Ne 5 «3MepeHue HaNpsHKSHUsI Ha https://m.edsoo.ru/ff0aa738
Pa3IMYHBIX yYacTKax 3JIEKTPUUECKOH IeTH».
38 3akon OMa 1t y4acTKa LEMH. bubmorexa LOK
https://m.edsoo.ru/ff0aa44a
39 Pacuér conpoTuBiieHNs IPOBOAHUKA. Y ACIIBHOE
COIIPOTHUBIICHUE.
40 [Tpumepsl Ha pacy€T CONPOTUBICHUS
MPOBOIHUKA, CUJIBI TOKA W HATIPSKCHUS.
41 Peocratsl. JIabopaTopnas padota Ne 6
«PerynupoBaHue CHIIBI TOKA PEOCTATOM
JlaGopaTtopHnas padora Ne 7 «3mepenne
42 COIIPOTUBJICHHUS IIPOBOJIHUKA IIPU IIOMOILIU
aMIepMeTpa U BOJIbTMETPay
43 [TocnenoBarenbHOE COETMHEHNUE POBOIHUKOB.
44 [TapannenbHO€ COeAMHEHHE TPOBOIHUKOB.
45 Pemmenue 3agad mo remam «CoequHeHNE
MPOBOJHHUKOB. 3aKOH OMa JUIsl y4acTKa LeTMn».
KonTtponsHas padora mo Temam
46 «nexkTpudeckuil Tok. Hanpsoxkenue.

Conporusnenue. CoeAMHEHNE TPOBOAHUKOBY.




47

PaboTa 1 MOIIHOCTH ANMEKTPUIECKOTO TOKA.

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

48

Enuautp paboThl 2JIEKTPUIECKOTO TOKA,
npUMEHsIeMbIe Ha npakTuke. JlabopaTopHas
pabota Ne 8 «M3mepeHne MOIIIHOCTH U PaOOTHI
TOKA B DJIEKTPUIECKOMN JTAMIIe».

bubnunorexa [IOK
https://m.edsoo.ru/ff0ab3e0

49

HarpeBanue npoBOJHUKOB IEKTPUYECKUM
ToKOM. 3akoH J[xkoyns-Jlenna.

50

Konpnencarop.

51

Jlamna HakanuBaHUs. DIEKTPUUECKUE
HarpesarenbHble npubopsl. Kopotkoe
3amblkaHue. [Ipenoxpanurenn.

52

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TeMaM
«PaboTa ¥ MOIIIHOCTH ITAEKTPHUECKOTO TOKA.
3akoH /[xxoyns-Jlenna. Konnencatopy.

53

KonTtponbnas padora mo temam «Pabora u
MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA. 3aKOH
Hxoyns-Jlenna. Konnencatop.

54

MaruauTHoe nosie. MarHuTHOE 1oJIe MPSIMOTO
TOKa. MarHuTHBIE JIMHUU.

55

MarHuTHOE T0JIe KaTyIIKH C TOKOM.
ONEKTPOMAarHuThl U UX IPUMEHEHHE.
JlabopaTtophnast pabota Ne 9 «Cbopka
OJICKTPOMAroruTa U UCIBITAHUC CTO IICfICTBHSI»

bubnunorexa [IOK
https://m.edsoo.ru/ff0acOba

56

ITocTostHHEIE MAarHUTHI. MarHuTHOE MOJIE
MOCTOSHHBIX MAarHUTOB. MarHuTHOE I10JIE
3emin.

57

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C
TOKOM. DJIEKTPUYECKUN IBUTATENb.
Jlaboparopnas padota Ne 10 Ne3yuenwue
3JIEKTPUYECKOTO IBUTATENS TOCTOSSHHOTO TOKA
(Ha Mozmenu)».

58

KonTtponsHas pabora o teme
«DJIEKTPOMArHHUTHBIC SIBICHUS.

59

Hcrounnku cBera. PacnpocTpaneHue ceera.




60

Buanmoe aBmkeHue CBETHIL.

61 OtpaxkeHue cBeTa. 3aKOH OTPAKEHUS CBETA. 1

62 [Tnockoe 3epkaio. 1

63 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS 1
CBeTa.

64 JIun3el. OnTHyeckas cuia JuH3bL. M300paxHus, 1
JlaBaeMble JIMH30M. ['71a3 1 3peHue.

65 KOHTpOJI”bHa}I pabota o Teme "CBeTOBBIC 1
SIBJICHUS

66 [ToBTOpenue Kypca hu3uku 8 Kiacca. 1

67 HroroBast KOHTpoOIBHAs paboTa 3a Kypc GU3UKH 1
8 kiacca.

68 AHaM3 UTOTOBOW KOHTPOJIHHOUW pabOTHI. 1
JleTHue 3aanus.

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




9 KJIACC

KoaunuyecTBOo 4acoB

JJIeKTPOHHBbIE N (POBHIE

Ne Tema YpoKa KOHTpOJIbeIe HpaKaneCKHe I[aTa OﬁpaSOBaTeJIBHLIe
n/n Bcero H3YYeHHS
padoThbI padoTsI pecypcbl
1 MarepuanpHas Touka. Cuctema oTcuéra. 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad474
2 [MepemenieHue. 1
3 OnpeneneHre KOOPAUHATHI IBUKYIIETOCS TEJa. 1 Bubmiorexa LJOK
https://m.edsoo.ru/ff0ad19a
4 [Tepemetenue npu MPsIMOIMHEHHOM 1
PaBHOMEPHOM JIBUKEHHH.
5 [IpsamonnHETHOE PaBHOYCKOPEHHOE JIBKEHHE. 1 bubnuorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NMPAMOJIMHEITHOTO PABHOYCKOPEHHOTO 1
nBmxenus. ['paduk ckopoctu
7 Bxopmnast koHTpOIBHAS paboTa 3a Kypc 8 Kiacca. 1 1
] [Tepemerienue npu MPsIMOIMHEHHOM 1
PaBHOYCKOPEHHOM JIBHKEHHUU.
[Tepememienue Tena npu NPsIMOTUHEHHOM
9 PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauallbHON 1
CKOPOCTH.
JlabGopaTtopnas pabora Ne 1 «MccnenoBanue
10 PaBHOYCKOPEHHOTO JBM)KCHUS 0€3 HaYabHOM 1 1
CKOPOCTH.
11 OTHOCHUTENBHOCTE ABVKECHHUS. 1
12 Nuepumnanbubie cuctemsl oTcuéra. [lepBriil 1 bubnuorexa [JOK
3akoH HproTOHA. https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HetoToHa. PaBHOI€CTBYIOIIIAS 1 bu6mmoreka [IOK
cuiia https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akoH Hetorona. Cyneprno3unus cun 1 Egsgi;ﬁ?ﬁi?ri/fma@&




KoHTposbHas pabota mo TemaM «3aKOHBI

15 Hsrorona»

16 CBoOoiHOE MTaieHue Ted.

JIBukeHue tena, OpoIIeHHOTO BEPTUKAIBLHO

17 BBepx. HeBecomocTs. JITaboparopHas pabota Ne bubmmoreka [IOK
2 «M3mepeHune ycKopeHusi CBOOOJHOTO https://m.edsoo.ru/ff0aee28
NaJCHUS.

18 3aK0H BCEMUPHOTO TATOTEHUS bubmorexa [IOK

P ) https://m.edsoo.ru/ff0af738
Yckopenue cBOOOIHOTO MaJcHHs HAa 3emiie U bubnmoreka [JOK

19
JIPYTUX HEOCCHBIX TeJax. https://m.edsoo.ru/ff0afa26
[IpssMOnMHENHOE U KPUBOJIIMHEMHOE JIBUKECHHUE.

JIBr>keHue Tesia 1o OKPYKHOCTH € TTOCTOSIHHOM bubmuotexa [JOK

20
10 MOJYJIIO CKOPOCThIO. MICKyCCTBEHHBIE https://m.edsoo.ru/ff0af8be
CITYTHUKHU 3€MJIH
Pewenne 3anau no reme "3akonsl HproToOHA.

21 JBrxenue rflo OKPY>KHOCTH C ITOCTOSIHHOM 110 bubmorexa [TOK

DY https://m.edsoo.ru/ff0afb8e
MOJIYJIFO CKOPOCTBIO»
22 NMmynsce Tena. 3aK0H COXpaHEHUs] UMITYJIbCa bubmorexa LIOK
Y ' P Y ' https://m.edsoo.ru/ff0af044

23 PeakTuBHOE nBmkeHue. PakeThl.

24 BriBoA 3aK0HA COXpaHEHUS MEXAaHUYECKOM bu6mmoreka [IOK
SHEPIHH. https://m.edsoo.ru/ff0af5f8
KoHnTposbHas pabota mo Teme «3aKoHbI bubmuotexa [JOK

25 N
B3aMMOJICHCTBYSI M IBUKCHHUSI TEID). https://m.edsoo.ru/ff0af33c

2% KosnebarensHoe nemxenne. CBOOOIHBIE
KosieOaHusl.

27 Bennuunsl, XapakTepusyrome KonebdareabHoe bubmmoreka [JOK
JIIBIDKEHUE. https://m.edsoo.ru/ff0b1858
Jlaboparopnas pabota Ne 3 «MccnenoBanue

28 3aBUCUMOCTH TIEPHOJIa U YaCTOTHI CBOOOTHBIX

KOJIEOAHMI MasiTHUKA OT JJIMHBI €T0 HUTU.




["apMonnueckue konebanus. 3aTyxaromme

bu6mmoreka [IOK

29 KosieOaHus. BeIHYKI€HHBIE KOJIeOaHusI. ! https://m.edsoo.ru/ff0b20{0

30 Pe3onanc. 1

31 Pacripoctpanenue konebanuit B cpene. BoiHbl. 1

37 Jlnnna BostHbl. CKOPOCTH pacpoCTpaHEHUS 1
BOJIH.

33 WcTounuku 3ByKa. 3ByKOBbIE KOJIEOaHMS. 1

34 BricoTa, TeMOp 1 TPOMKOCTB 3BYKa. 1

35 PacnipocTpanenue 3Byka. 3ByKOBbIE€ BOJIHBI. 1

36 OtpaxkeHue 3ByKa. 3BYKOBOM pe30HAHC. 1

37 KoHnTponbHas pabota mo teme «MexaHndecKne 1
KOJICOAHUs ¥ BOJIHBL. 3BYK.

38 MarunuTHoe noJe. 1

39 HamnpasneHnue Toka 1 HallpaBICHUE JIMHUN €T0 1
MarHUTHOTO TOJISI.
OOHapyXeHHne MarHUTHOTO TIOJIS TIO €T0

40 JICUCTBHUIO HA AJIEKTpUuUecKkuid Tok. [TpaBuio 1
JIEBOM PYKH.

41 NHnykiysa MarHuTHOTO 1oJjiss. MarHUTHBIN 1
HOTOK.

42 SIBnieHue IEKTPOMArHUTHON MHIYKIUU. 1

43 JlaGopatopHas pa6v0Ta Ne 4 «3yuenue siBneHus 1
AIEKTPOMArHUTHON MHIYKIIUU

44 Hamnpasnenne nHaykunoHHoro toka. IIpasumno 1
Jlenna.

45 SIBrieHME CaMOMHIYKIUH. 1

46 [Toyuenue u nepeaaya NePeMEHHOTO 1
aneKTpuueckoro Toka. Tpancdopmarop.

47 DJIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHhHIE 1

BOJIHBI.




Koneb6arenbusiii kKoHTYD. [lomyuenue

48 AIEKTPOMArHUTHBIX KOJICOaHU.
49 [IpuHIMITBI PAAUOCBA3U U TEIECBUICHUS.
50 DNEeKTpOMarHuTHasl IPUPO/Ia CBETA.
[Ipenomnenue cBera. PU3NUECKUN CMBICIT
51 rokKasaresisi npesoMiieHus. Jlucnepcus npera.
IlBera Tem.
Tunel onTryeckux crekTpoB. JlabopaTopHas
52 pabota Ne 5 «HabmtoieHre CIUIONIHOTO U
JMHENYaThIX CIEKTPOB UCITYCKAHUS.
53 [Tornomenue u HCIlyCKaHAE CBETa aTOMaMH. bubmmoreka [IOK
[TporcxoxaeHNE IMHEHUATHIX CIIEKTPOB. https://m.edsoo.ru/ff0b23ca
54 KoHnTposnbHast pabota mo teme
«DJIEKTPOMATHUTHOE TOJICY.
55 PagnoaktuBHOCTE. MOJ€ETM aTOMOB.
56 PannoakTBHBIC IPEBPAICHHS] ATOMHBIX SI/IEP. BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b2abe
DKCTepUMEHTAIbHBIE METOBI UCCIICIOBAHUS
57 yactuil. JlJaboparopHas padota Ne 6 o Teme
«M3MepeHne eCTECTBEHHOTO PaIUaIlHOHHOTO
(dboHa TO3UMETPOMY.
58 OTKpBITHE TPOTOHA U HEUTPOHA. bubmorexa [IOK
https://m.edsoo.ru/ff0b2{e6
59 CocTtaB aTOMHOTO sifipa. SIIepHbIE CUJTBI. Bubmiorexa LJOK
https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3agau.
bubnnorexka HOK
61 OHeprus cBs3u. [ledekt macc. https://m.c dscl)lo.ru Iffoc1d7a
62 Pemenue 3anau.
63 Henenue sinep ypana. Llennas peakiusi.
64 JlaboparopHas pabota Ne 7 «M3yueHue neiacHus

sqipa aToMa ypasa 1o ¢ororpaduu TpeKoBy.




Snepnsiii peaktop. [IpeodbpazoBanue

65 BHYTpPEHHEH SHEPTUH aTOMHBIX SJIEp B
ANEKTPUUYECKYIO SHEPTHIO.
66 ATOMHas SHEpreTrKa.
67 buonoruueckoe neiictBrue paguanuu. 3aKoH
PaAMOAaKTUBHOIO pacraja.
68 TepMosimepHas peakuusi. bubmmorexa [TOK
https://m.edsoo.ru/ff0c1c58
JlaGopaTtophnas pabora Ne 8 «Ornenka nepuoja
69 N0JIypacnaia HaXOJAIIMXCs B BO3yXe
IPOAYKTOB pacraja rasa pajoHa
Jlaboparopnas pabota Ne 9 "M3yuenue TpekoB
70 3apsiKEHHBIX YacTHIL 110 TOTOBBIM
¢dororpadusm”
KontponsHas padora no teme «CTpoeHue aroma
71 ¥ aTOMHOTO sifpa. Mcrons30BaHue 3HEprun
ATOMHBIX SITIEPY.
7 CocraB, cTpoeHHE U MPOUCXOXKICHUE
ConHEeYHOM CHCTEMBI.
73 bonbuue manetst COTHEYHOM CUCTEMBI.
74 Marnsie Tena ConTHEUHOU CUCTEMBI.
75 CT"poeHHe, u3nydenue u 3Bosronns CoyHla u bubnmoreka [JOK
3BE3I. https://m.edsoo.ru/ff0c1e88
76 Ctpoenue u sBomtonus BeeneHno.
77 HOBTOpeHE/Ie pazaena «CTpoeHre U 3BOJTIOLIUS
BCEJICHHOI»
78 [IpoBepounas pa60Tav 1o teMe «CTpoeHue u
IBOJIIOIIHS BCEIEHHOW
79 O06001eHre n3y4eHHOTO MaTepraia 1mo Kypcy
¢u3uku 9 knacca.
80 [ToaroToBka K HITOrOBOM KOHTPOILHOM padboTe

3a Kypc ¢pu3ukn 9 kacca.




HroroBast KoHTpOJIBHAS paboTa 3a Kypc GU3HKH

81
9 knacca.

%2 [ToBTOpEeHME, 0000IIEHUE TIO TEME «3aKOHBI
B3aUMOIEHUCTBUSA U IBUKEHUS TEII».

BTOPEHHUE U LIEHUE 10 TEME «3aKOHBI
IToBTOpenue u 0000I1IIeHIE IO TEME «3aKO

83 B3aUMOJEHUCTBUA U IBUKEHUS Tell». Peltenue
PAacYETHBIX 3a]1a4.

’4 Pemenue 3agad mo reMe «3aKOHBI
B3aUMOJIEHUCTBUSA U IBUIKEHUS TEII».

85 [ToBTOpEeHME, 0000IIEHUE TEMBI «3aKOHBI
Herorona»

36 [ToBTOpeHnue, 06001IeHNE TEMBI «3aKOHBI
HproroHay. Pemenne pacu€THbIX 3a1a4.

’7 [ToBTOpeHnue, 06001IeHNE TEMBI «3aKOHBI
HproroHnay. Pemienne pacu€THbIX 3a1a4.

88 [ToBTOpenue, 06001IeHNE TEMBI «3aKOHBI
HproroHay. Pemenne pacu€THbIX 3a1a4.
[ToBTOpEeHME, 0O0OIICHUE TEMBI

89 «MexaHnueckue KojieOaHus U BOJHEDY.
Pemenue pacu€THbix 3a1ay.

[ToBTOpeHnue, 06001IeHNE TEMBI

90 «MexaHnueckre KoJieOaHUs U BOJIHEIY.
PewieHne pacu€THbIX 3a1a4.

91 [ToBTOpEeHME, 0600IICHUE TEMBI «3BYKOBBIE
KoseOanus». Permenne pacuéTHbIX 3a1a4.

9 [ToBTOpenue, o606menue. JlabopaTtopHbie
pabotsl o Kypcy "B3aumoneticteue ten"

93 [ToBTOpenue, o606menue. JlabopaTtopHbie
pabotsl o Kypey "B3aumoneticteue ten"

94 [ToBTopenue, 0600meHue. JlabopaTopHsie bubmmoreka [IOK

pabotsl o Kypcy "B3anmonericteue ten"

https://m.edsoo.ru/ff0c245a




[ToBTOpenue, 0600IIeHNE. Perenne pacueTHbIX

bu6mmoreka [IOK

95 u KaquTB?{HHX 3a7a4 110 TeMe "'"TernioBbIe 1 https://m.edso0o.ru/f0c2572
TIPOIIECCHI
s | Morommmme, oboueme, Fememe puers | BuGaiorsa LOK
A " https://m.edsoo.ru/ff0c2a22
TCIIJIOBBIX IBUT'ATCIICU
by | Hormoreme, cobmeme, Penee s | B LOK
,,ﬂ https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAaHOBOK
98 [ToBTOpenue, 0600meHNE. JlabopaTopHbIe 1 1 bubmunotexa [JOK
paboTsl 1o Kypcy "CBeToBbie siBeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bu6mmoreka [IOK
1o Teme "3aKOHbI COXpaHEeHUs] B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 Bbu6nmunoreka [IOK
o TeMe "Komebanus 1 BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu 1 Bbu6nmuoreka [IOK
1o TeMe "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1

no teme "KBanToBas u simepHas ¢pusuka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLIECCA
OBS3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» ®usmka, 7 xknacc/ [lepeimkun A.B., OOIIeCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemienne»

» ®usuka, 8 xnacce/ [lepwimkun A.B., O0IIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxrmonepHoe obmectBo «M3naTenscTBO «IIpocBemnieHne»

» ®usuka, 9 knace/ [leppimkud A.B., ['yrauk E.M., O0miecTBO ¢ orpaHu4eHHONW OTBETCTBEHHOCTBIO
«IPODA»; AxnimonepHoe obmectBo «M3marensctBo «IIpocBemenuey

Terpanp ans nabopatopHbIx padoT k yueOHuky A.B.I1€pbimkuna.

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

®usuka. 7 xiace. [loypounoe TeMarnueckoe I1aHupOBaHUE.

®usuka. 8 kinacc. [loypouHoe TemaTuueckoe miIaHUPOBAHUE.

®dusuka. 9 knacc. [loypouHoe TeMaTnyeckoe IaHUPOBAHUE.

N.A. TlonoBa. ®u3uka. HarnaaHelii cipaBOYHUK 711 MOATOTOBKH K OI'D.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
http://dnevnik.ru

http://fcior.edu/ru

http://www.physics.ru

http://experiment.edu.ru

http://www.fizika.ru

http://fizzzika.narod.ru

http://www.decoder.ru

http://www.fizika.asvu.ru

http://www.irodov.nm.ru




