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IHHOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1o ¢u3uke Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHMsI COCTAaBJIIEHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMW K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHON 0Opa3oBaTelbHOU
nporpammel, npeacraBieHHbIx B OI'OC 00O, a takxke ¢ ydérom denepanbHOi padouell MporpamMmsl
Bocriutanus u KoHuenimu npemnoaBanus yaeoHoro npeaMera «dusznkay.

[IpakTiyeckasi yacTh y4eOHOIrO COJEp)KaHUA IMpeAMeTa yCUJieHa MaTepUalbHO-TEXHUYECKOW 0azoit
neHrpa «Touka pocTa» HCIONB3YEMOro s pealu3alud 00pa3oBaTeNbHBIX INPOrpaMM B paMKax
npenonaBanust ¢uzuku. Co3manue neHTpa «Touka pocray HpeznonaraeT pa3BUTHE 00pa3oBaTEIbHOMN
UHPPACTPYKTYpbl 0011e00pa30BaTeIbHONM OpraHU3aluu: 000pYJOBaHHEM, CpEACTBAMH OOydYeHHsS U
BOCTIUTAHMS JIISI U3YYCHHUS MPEIMETOB, KYPCOB, TUCIUIUIMH €CTECTBEHHO HAYYHOH HANpaBICHHOCTH IPH
peanu3ali OCHOBHBIX 0O0II€00pa30BaTENbHBIX MPOrpaMM M JONOJHHUTENbHBIX 00I1e00pa30BaTeIbHbIX
IporpaMM, B TOM 4YHCJ€ AJs PACHIMPEHMs coAepkaHus yuyeOHoro npeamera «dusnka»; o0opyroBaHUEM,
CpeAcTBaMU 00Yy4EHHUS M BOCIIMTAHUS JUIS peau3aluy IporpaMM.

Conepxanue mporpamMmbl 1o (u3uke HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IpPaMOTHOCTH O00yYaroIMXcs U OpraHU3aliio u3yueHust GU3UKU Ha JesITeIbHOCTHON OCcHOBE. B mporpamme
1o (pU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINPEeIMETHBIM pe3yJIbTaTaM 0Oy4eHHs, a TaKKe MEXIPEAMETHBIE CBSI3U
€CTECTBEHHO-HAYYHbIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHMs.

[Tporpamma 1o ¢u3uKe ycTaHaBIMBAET pacrpe/ieieHre yueOHOTO MaTepraa 1o rojaaM o0ydeHus (1o
KJ1accaM), IpeJiaraeT NpUMEpHYIO MOCIE0BATEIbHOCTh U3YUEHUsI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
IIPEIMETHOTO CO/IEpKAHUSI U yu€Te BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIMXCS.

[Iporpamma mo ¢usuke paspaboTaHa C IETbI0 OKa3aHWS METOJMYECKOH IOMOIIM YYUTETIO B
CO371aHUU paboyveHl MPOrpaMMbl IO YYEOHOMY TIPEIMETY.

®du3uKa SABIAETCS CUCTEMOOOPA3YIOIIMM Il €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, OCKOJIBKY
(u3nUecKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SABICHHIA, H3y4aeMbIX XUMHUEH, OHMOoI0ruei, acTpoHOMUEH
u (usznyeckoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, HPEAOCTaBISET
HauOosiee siCHbIE O00Opa3lbl NPUMEHEHHs HAydHOrO MeETOoJa IIO3HaHUs, TO €CThb CIoco0a IOJIydYeHHs
JOCTOBEPHBIX 3HAHHUH O MHUE.

OpHa U3 THaBHBIX 3a7ad (PU3NYECKOr0 0Opa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHUs COCTOHT B
(OopMHPOBAHNHU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH U MHTEpECa K HayKe Y 00yJaroImuxcs.

N3yyenne ¢pusuku Ha 6a30BOM YpPOBHE IPENIOIaraeT OBJIAJ€HUE CIEAYIOUIMMH KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIUMHU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

® HAY4YHO OOBSACHATH SABJICHMUS;

® OIIEHUBAaTh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEAOBAHMS;

® UHTEPHPETHPOBATH JAaHHBIE M HCIOJb30BATH HAyYHbIE JOKA3aTENbCTBA IS IOJIyYEHHS
BBIBOJIOB.

Ilenn n3ydeHus (U3MKKM Ha ypOBHE OCHOBHOrO 00miero oOpa3oBaHus ompeneneHsl B Konuenmmu
npenoaaBaHus yueOHoro npeamera «Pusnka» B 00pazoBaTeNnbHbIX Opranuzanusax Poccuiickoit @enepanum,
peanu3yomux OCHOBHbIE 00IIe0o0pa3oBaTelibHbIe IPOrpaMMbl, YTBEpKIEHHON pewmenueM Komnerun
MunucrtepcTBa npocernieHus Poccuiickoit @eaepanun (mpotokoi ot 3 pekadps 2019 r. Ne [1K-4BH).

Henn nzyyenus PpU3NKM:

e mpuoOpeTeHHEe HHTEpeca M CTPeMJICHHS OOy4YalolUIMXCs K HAyYHOMY H3YYEHHUIO MPUPOIbI,

pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUN O HAyYHOM METOJIE MO3HAHHUS U (OPMHUPOBAHUE HCCIIEAOBATEIHCKOTO

OTHOIICHMS K OKPY>KAIOLUM SIBJICHUSM;
e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yYeHHUs OCHOB CTPOCHHUS MATEPUU U
(GyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;



dbopMupoBaHUE MPEACTABIECHUN O pOMUM (PU3MKU A Pa3BUTHS APYTMX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTH;

pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cdepax Oynymeld npodecCHOHaIbHOU AeSITeIbHOCTH,
CBsI3aHHOM C (PU3MKOH, MOATOTOBKA K JlaJIbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.

Z[OCTI/I)KGHI/IC ITUX Lenen InporpamMmal 110 (I)I/I3I/IKC Ha YPOBHC OCHOBHOI'O O6H.[€FO O6pa3OBaHI/I$I
obecnieunBaeTCs pPCHICHUEM CIICAYIOIMX 3ada4.

npuoOpeTeHre 3HAHUW O JAMCKPETHOM CTPOEHUHM BEILECTBA, O MEXAHUYECKHX, TEIJIOBbIX,
SJICKTPUYICCKUX, MAIrHUTHBIX U KBAHTOBLIX SABJICHUSAX

npuoOpeTeHNEe yMEHUI ONUCHIBATh U OOBACHATH (PU3UUECKHE SBJICHUS C MCIIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEIICHHS MPOCTCHINUX PACUYETHBIX 3a/ad C WCIOIB30BAHUEM (PUINICCKUX
MoJieJIel, TROPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1aY;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIEC SBICHUS U BBIMOJIHATH OMBITHL, JIJA0OpATOPHBIE PabOThHI
U DKCIIEpUMEHTAJIbHBIE UCCIIEOBAHNUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBoeHHE PUEMOB paboThl ¢ nH(MOpManuen (PU3NUIECKOro coep KaHus, BKIIIOYas HHGopMaIuio o
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIN3 U KPUTHYECKOE OLICHUBaHNUE WH(OpMALIUU;
3HAKOMCTBO cO cdepamu MpodeccCHOHANBHON NeATeNbHOCTH, CBSI3aHHBIMU C (U3MKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIil ypOBEHb) HA YpPOBHE OCHOBHOTO OOIIET0 00Opa30BaHUS OTBOAUTCS
238 yvacoB: B 7 kiacce — 68 yacoB (2 yaca B Helemo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce
— 102 gaca (3 yaca B Henenio).

[Ipemmaraemerit B mporpamme 1o (u3MKe TepedeHb JabopaTOpHBIX pabOT W OMBITOB HOCHT
PEKOMEHIATENIbHBIA XapakTep, YUYUTENb JAejaeT BbIOOp MpOBEIEHHs JTa0OpaTOPHBIX pabOT U OMBITOB C
y49€TOM HMHIUBUIYATBHBIX OCOOCHHOCTEH OOydarommuxcs, CIHCKAa OSKCIIEPUMEHTAIbHBIX 3aJaHUH,
npe/yIaraeMbIx B pamKax OCHOBHOTO roCyJIapCTBEHHOTO IK3aMeHa o busnke.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3zpnen 1. Pusuka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUpa.

®duzuka — Hayka o npupoje. SABiaeHust npuponabl. OuznuecKue sIBICHUS: MEXaHUUECKHUE, TEIUIOBbBIE,
AJIEKTPUUECKHE, MATHUTHBIC, CBETOBHIC, 3BYKOBBIC.

Ouznueckre BenuuuHbl. M3mepenue ¢usmueckux BenuuuH. Dusnueckue npudopsl. [lorpemHocts
n3MepeHnil. MexxayHapoaHasi CucTeMa euHHULL.

Kak ¢u3uka u apyrue eCTeCTBEHHbIE HAyKH H3YYalOT MNPUPOAY. EcTecTBEeHHO-HAayYHBI METO.
MO3HaHUS: HaOJI0IeHUEe, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUIOTE3, O0BsICHEHHE Ha0Ir01aeMoro siBieHus. Onucanue pU3n4ecKux sSBJICHUI ¢ MOMOIIBI0 MOIENeH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIC, JIEKTPUUECKHIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

2. ®usuueckue MpUOOPHI U MPOIIEeTypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM U IIU(PPOBLIM MIPUOOPOM.

Jlabopamopnwvie padbomot u onvimul: (¢ ucnovzoeanuem ovopyoosanusn « Touka pocmay)

Omnpenenenue 1eHbI JeICHUs KA K3MEPUTETHHOTO PHOopa.

N3mepenue paccTosiHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne temneparypsl py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTUYUKA TEMIEPATYPHI.
[IpoBenenue ucciaeaoBaHus IO MPOBEPKE TUIIOTE3bI: JAIBHOCTh MOJETA IIApUKA, MYIIEHHOTO
TOPU30HTAIIBLHO, TEM OO0JIbLIE, YeM OOJIbIIE BBICOTA ITyCKA.

Pa3znea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHUM BelllecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mmepbl. ONbIThI, I0KA3bIBAIOIINE JTUCKPETHOE
CTPOEHHE BEILIECTBA.

ok~ wn e

JIBr>kenue yactull BemiecTBa. CBs3b CKOPOCTH JBHMKEHUSA YaCTHI[ ¢ TeMmreparypoil. bpoyHoBckoe
nsuxenue, 1M dysus. BzaumonelicTBue yacTull BelecTa: MPUTSHKEHNE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTAIIMYECKUX) Tell.
B3anMocBs3b MeXy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX M UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JABHKEHUSI.

2. Hab6monenue nuddys3uu.

3. HabGmronenwue siBieHUH, OOBSICHSIOIIUXCS MPUTSHKCHHEM MJIH OTTATKHBAHUEM YaCTHII BEIIECTRA.

Jlabopamopuwie pabomot u onvimul: (¢ ucnoiv3osanuem ooopyoosanusn « Touka pocmay)

1. Omenka quaMerpa aTomMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (hoTorpaduii).

2. OmbITHI IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJISPHOTO MPUTSKCHUS.

Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBHE TeJl.

Mexanuyeckoe nBWKeHHEe. PaBHOMepHoe U HepaBHOMepHoe nBmkeHue. Ckopocts. CpenHsas
CKOPOCTb MPU HEPABHOMEPHOM JIBIKEHUU. Pacuér myTH v BpeMEeHH JIBH>KCHHUSL.

SBnenue wHepruu. 3aKOH WHEpHHWH. B3ammonelcTBHEe Tell Kak MPUYMHA W3MEHEHHS CKOPOCTH
IBUKEHMS Tell. Macca kak Mepa nHepTHOCTH Tena. [lnoTHocTh BemiecTBa. CBsA3b INIOTHOCTH C KOJIUYECTBOM
MOJIEKYJ B €IUHUIIC 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3auMozeiicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. I3mMepenue cuibl ¢
MOMOIIbIO TUHAMOMETpa. SIBJIeHHE TATOTEHUs W cwia TshkecTH. Cuila TsHKeCTH Ha APYTHX IiaHerax. Bec
tena. HeBecomocTs. CiiokeHHE CWIl, HANPABIECHHBIX MO OAHOW mpsmoiu. PaBHoxelctByromas cuin. Cuna
TpeHus. TpeHue CKOJIbKEeHUs U TpeHue NoKos. TpeHue B Mpupojie U TEXHUKE.



Hemoncmpayuu.

ok wh

HaOmroaeHne MeXaHMYEeCKOr0 IBUKCHHUS Tella.

N3MepeHnne CKOpOCTH MPSMOJIMHEMHOTO JBUKECHUS.
Habumronenue siBjaeHUs] UHEPIIUH.

Hab6mronenne n3aMeHeHUs: CKOPOCTH MPH B3aMMOICHCTBHUH TEJI.
CpaBHeHHE Macc MO B3aUMOJCHCTBUIO TEJL.

CrnoxxeHue CHI, HallpaBJICHHBIX 110 OJTHOM TIPSIMOIA.

Jlabopamopuwie pabomot u onvimul: (¢ ucnonvzoeanuem ooopyoosanusn « Touka pocmay)

1.

w

6.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JBIDKEHHUS (IIapuka B KUIKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).

Omnpenenenue cpeHeN CKOPOCTU CKOIBbKEHUS OpycKa WK IIapyKa [0 HAKIIOHHOW MJIIOCKOCTH.
OnpezenieHne mI0THOCTU TBEPAOTO Tea.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  pacTsDkeHus  (nedopMmanuu) MPYXKUHBI  OT
IIPUJIOKEHHOM CHJIBL.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHMSI OT Beca Tejla U XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, dKUIKOCTEH W ra3oB.

JHasnenue. CriocoObl yMEHBIIICHUSI ¥ YBEITUYCHHS JaBiieHus. JlaBieHue raza. 3aBUCUMOCTb JaBJICHUS
raza or o0béma, temmnepatypsl. [lepenaya naBneHus TBEPABIMU TeJIaMH, >KUIKOCTSIMH U razaMu. 3aKOH
[Mackans. [THeBMaTHUeCcKre MalIMHBI. 3aBUCUMOCTH JAaBICHUS JKUIKOCTH OT TIyOuHBL. ['HIpocTraTudeckuii
napagokc. Coolmiatonuecs cocyibl. [ uapaBinueckue MeXaHu3MBbI.

AtMocdepa 3emun u atmMocdepHoe napieHue. [IpUYMHBI CYIIECTBOBAHUS BO3AYIIHOW OOOJOYKH
3emmn. Onwit Toppuuerumm. M3Mmepenne atMochepHOTO JaBiieHHs. 3aBUCUMOCTb aTMOC(EPHOTO JTaBJICHHS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbopsb! ams u3MepeHust aTMOCEepHOTO J1aBICHUS.

JleiicTBHE JXKHUIKOCTH M Ta3a Ha MOrpyXKEHHOE B HUX Teso. BrITamkuBaromas (apXxuMenoBa) CHia.
3akoH Apxumena. [InaBanue ten. Bo3agyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucuUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. lTlepenaua naBieHHUs KUIKOCTHIO U TA30M.

3. Coobmaromuecst CoCyIbl.

4. T'mapaBinudeckuil mpecc.

5. IlposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUS.

6. 3aBHCHMOCTh BBITAIKHMBAIOWICH CHIIBI OT 00BEMa NOTPYKEHHOM YacTH Tela M IUIOTHOCTH
AKHUJIKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIOILEH CHUIIBI BECY BBITECHEHHON YKUIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABaHUE WM HOTPYKEHHE Tl B 3aBUCHUMOCTH OT COOTHOLIEHHS

IJIOTHOCTEN Teja U JKUIKOCTH.

Jlabopamopnwvie padbomot u onvimul: (¢ ucnoav3osanuem ooopyoosanusn « Touxa pocmay)

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BoZie OT 00bEMa NOrpy>KEHHON B )KUAKOCTh YACTH Tela.
Onpenenenne BBITAIKUBAIOIIECH CHIIBI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KHUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLIECH CUJIbI, IEMCTBYIOIIEN HA TEJIO B )KUIAKOCTH, OT MacChl
Tena.

OnpITEI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B HKHUIKOCTh YaCTH TeJla U OT TUNIOTHOCTHU >KUKOCTH.
KoncTpynpoBanue apeomeTpa WIM  KOHCTPYHPOBAHME JIOAKM M ONpeEJEleHHe €€
Irpy30I0AbEMHOCTH.



Pa3znen 5. Pa6oTa u MOIIHOCTH. DHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecHsl pblyara.
[Ipumenenue npaBuiia paBHOBECUS pbluara K Oyoky. «3omnoroe npasmio» mexaHuku. KIIJ| mpoctbix
MexaHu3MoB. IIpocTbie MexaHu3MBbl B OBITY U TEXHHUKE.

Mexanundeckas dHeprus. KuHetnueckas M INOTeHUuUanbHas dHeprus. IIpeBpamienue oxHOro Buaa
MEXaHUYECKOI dHEepTuu B APYroil. 3aKOH COXpaHEHUS! SHEPTUH B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomuvl u onvimol.

1. Ompenenenne pabOThl CHUJIBI TPEHUS IMPU PABHOMEPHOM JIBJKEHUHU Tejla MO TOPU30HTAJIbHOU

ITOBEPXHOCTH.

2. HccnenoBanue yCiIOBHI paBHOBECHS phlyara.
N3mepenue KII/I HakIOHHOHM TIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

w

8 KJIACC

Paznea 6. TenJioBble siBJIeHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPUH CTPOSHUs BellecTBa. Macca U pa3Mepsl
aTOMOB M MOJEKyJ. OMNbIThl, NOATBEP/KIAIOIIME OCHOBHBIE IIOJIOKEHHMSI MOJIEKYJISIPHO-KUHETHYECKON
TEOpUH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOT0 COCTOSHUH BemecTBa. Kpucrammmyeckue u aMmophHbIe
tena. OOBsICHEHHWE CBOWMCTB Ta30B, KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJEKYJSIPHO-
-KMHETHUYECKON Teopun. CMaunBaHuE U KalWIISAPHBIE SBICHUA. TeIIoBoe pacliupeHue U CkaTue.

Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOIO JBMKEHMsI 4YacTULl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHMs BHYTPEHHEH SHEpruM: TeIulomnepenada U COBepIIeHHe paboThl. Buabl
TEIUIONEepeIadyn: TEeIJIONPOBOJHOCTh, KOHBEKLIUS, U3TyUCHHE.

KonnyectBo TernoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TermnooOMeH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TeruioBoro Oamanca. [lnaBneHHe M OTBepAECBaHWE KPHCTALITMYECKUX BEIIECTB. Y AeTbHas
terota TutaBieHus. IlapooOpa3zoBanne u kouaeHcarus. Mcmapenume. Kumenwe. YnenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTrO JaBICHHUS.

Jlannable pas3genbl BbIOpaHbl ¢ yu€ToM Haubosiee MIMPOKHX BO3MOXHOCTEH M0 MPUMEHEHUIO
obopynoBanusi 1eHtpa «Touka pocray Kak s TpoBeAeHHS JaOOpaTOpHBIX pabdoT, Tak H JUIA
JI€MOHCTPAIIMOHHOTO SKCIIEPUMEHTA.

BnaxxHocTs Bo3myxa.
OHeprus TOIIUBA. Y 1ebHAasl TEIJI0Ta CTOPAHHUS.
[Ipunuunsr pabotsl TemoBeix aurareneit KIIJ temnoBoro nsurarens. TemsnoBble ABUraTtenu u
3aIUTa OKPYIKaIOLIEN CPEbl.
3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIPOLECCaX.
Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JTBUYKEHUS.
Hab6monenue nuddysun.
HaGmonenue sSBiIeHM CMaYMBaHMS U KAMAJUTSIPHBIX SBJICHUM.
HabmtoeHue TernoBoro pacuMpeHus Tell.
V3meHeHne naBneHus ra3a npu M3MEHEHHH 00bEMa M HarpeBAaHUH WIIA OXJIAXKICHUH.
[IpaBuia n3MepeHus TEMIIEPaTypBhl.
Bunel teronepenaum.

Noak~wnPE



8. OxyaxkaeHue Mpu COBEPIICHUU padOTHI.
9. HarpeBanue npu COBEpIICHUH PAOOTHI BHEIIHUMH CHUJIAMHU.
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEUIECTB.
11. HaGmroneHne KUTICHHUS.
12. HaGnrogeHue mocTOsSHCTBA TEMIIEpaTyphl MIPH IJIaBICHUU.
13. Monenu TeIIOBLIX ABUTATENEH.
Jlabopamopnwvie padbomot u onvimul: (c ucnovzoeanuem ooopyoosanusn « Touka pocmay)
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHSL.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOW COJIM WIIM caxapa.
OnbITH IO HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, JKUAKOCTEH U TBEPABIX TEIL.
Ornpenenenue qaBieHUs BO3IyXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3/AyXa OT €ero o0bEMa M HarpeBaHUs WU
OXJTaXKICHUSI.
6. IIpoBepka runore3bl JTUHEHHONW 3aBHCHMOCTHU JJIUHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTypsbl.
7. HaOmroneHue uM3MEHEHHs BHYTPEHHEH SHEpruu Tela B pe3yibTare Teruionepenadyd M padoTh
BHELIHUX CHIL
8. MHccnenoBanue sBICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsiueii BOJbI.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, IOJXYYEHHOTO BOJOH NpU TEIJIOOOMEHE C HarpeThiM
METAITUYECKUM IUITUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mnpoiecca HCIapeHHUs.

12. OnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3yXa.

13. Onpexnenenue yaebHON TEIUIOTHI TUTABICHHS JIbJIA.

Paspen 7. DiiekTpu4eckue M MATHUTHBIC SIBJICHHSA.

Onektpusanus Ted. JBa poaa 3JeKTpUYECKHX 3apsiioB. B3zaumoneicTBue 3apsuKeHHBIX Tesl. 3aKOH
KynoHa (3aBUCMMOCTD CHIIBI B3aUMOAECHCTBHS 3apsSyKEHHBIX TEJl OT BEJTUUMHBI 3apsII0B U PACCTOSHUS MEKIY
TeJIamu).

Onextpuueckoe moine. Hanpsx€HHocTs anekTpuyeckoro mons. [lpuHnun — cynepno3unuu
ANEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsioB. DJIEMEHTApHBIA 3JeKTpuueckuil 3apsg. CTpoeHue aroma.
[TpoBOHUKYM M TUAIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiia.

DNEKTpUYECKUNH TOK. YCIOBHUS CYyIIECTBOBAHUS SJEKTPUYECKOTO TOKA. VICTOUHHMKHM MOCTOSHHOIO
TOKa. JIeWCTBUS SJIEKTPUYECKOrO TOKa (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUYECKHM TOK B
KHUJKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuia Toka. JJiekTpuueckoe HampspkeHue. CONMpOTUBJICHHE MPOBOIHUKA.
VYaensHOE compoTHBIIEHHE BelecTBa. 3akoH Oma s yuyacTka 1enu. [locrnenoBarensHoe U mapauienbHOe
COEMHEHHE ITPOBOJHUKOB.

PaGora m MoOIIHOCTH 5JeKTpUUecKoro Toka. 3akoH Jlxoyns—JleHua. OnexkTpuueckue Uenu u
MOTPEOUTENH SIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctosinHbie MarHuTHl. B3aumonelcTBHE MOCTOSHHBIX MarHUTOB. MarnutHoe mojie. MarHuTHoe
noJie 3eMJIM U €ro 3HaueHue i )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 3JEKTPUYECKOT O TOKa.
[IpumeHeHue »3IEKTPOMArHUTOB B TeXHUKE. JIeHiCTBME MAarHUTHOrO TMOJsI Ha IPOBOJHUK C TOKOM.
DneKTpoABUTaTeIb MOCTOSTHHOTO TOKA. Mcronbp3oBaHue 3NEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Oneitel Dapanes. SBnenue snexTpomMarHuTHOM MHAyKuuu. IIpaBuno Jlenma. Dnexktporeneparop.
CriocoObl  TIONMYYEeHHs DJCKTPUYECKOH HHEpruu. DIEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHUKAX
SHEPTrHH.

NS



Hemoncmpayuu.
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DneKkTpu3alus Tel.

JIBa pona aNEeKTpUYECKUX 3apAI0B U B3AaMMOJEHCTBUE 3aPSHKEHHBIX TEII.
Y CTpoHCTBO U IEMCTBUE SIIEKTPOCKOMA.

DNeKTpOoCTaTUYECKask NHIYKLHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsi/I0B.

[TpoBOTHHKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OJIA.

W cToYHMKY TOCTOSITHHOTO TOKA.

JIeNCTBUA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHUI TOK B )KHIKOCTH.

. I"'a30BbIii pa3ps.

. U3mepenne cuitbl TOKa aMIepMeETPOM.

. U3mepenue 31eKTpuyecKoro HarpsKeHUs BOJIbTMETPOM.

. PeoctaTt u Mara3uH conpoTHBIICHUM.

. B3anmopeiicTBrue MOCTOSIHHBIX MarHUTOB.

. MozaenupoBaHre HEBO3MOKHOCTH Pa3ACJICHUsI MOJIIOCOB MArHUTA.

. MozaenupoBaHue MarHUTHBIX MOJIEHW MOCTOSIHHBIX MAarHUTOB.

. OneIT Opcrena.

. MarauTHo€ 1noJie ToKa. DJIEeKTPOMarHuT.

. JleficTBE€ MarHUTHOTO TOJI HAa MTPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlpaBJIEHUsI HHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHHMUS.
25.

DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimut: (c ucnonvzoeanuem ooopyoosanus « Touka pocmay)

o Uk owhpE

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

18.

OmnBITH IO HAOTFOICHUIO SJICKTPU3AINH TEJI UHIYKIHEH U IPU CONPUKOCHOBEHHH.

HccnenoBanue AeicTBUS 3JEKTPUUECKOTO MO Ha IPOBOJAHUKU U TUIICKTPUKH.

COopka u mpoBepKa padOTHI IMEKTPHUECKOH TSI MTOCTOSTHHOTO TOKA.

W3mepeHue u peryanpoBaHue CHITBI TOKA.

N3Mepenue u peryampoBaHie HaPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Y€Pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
Y HaIpsDKEHUs Ha PEe3UCTOpeE.

OHI)ITI)I, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTE JJICKTPUUYCCKOIO COIMPOTHUBJICHUS NMPOBOJHHKA OT €TI0
JUTMHBI, TIOUIA]TU TIOTICPEYHOTO CEYCHUS K MaTepHralia.

[IpoBepka TmpaBHWiia CIOXKEHHS HANPSHKCHWA TIPU  TOCIECIOBATEIbHOM COCJIMHEHHH JBYX
PE3UCTOPOB.

[TpoBepka mpaBuia It CUIIBI TOKA MTPH MapauIeIbHOM COSTUHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI ANEKTPUIECKOTO TOKA, UIAYIIETO Yepe3 Pe3UCTOP.

OmnpeneneHre MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIJEIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILIETO Yepes3 JaMIIOUKy, OT HAIIPSDKCHUS Ha HEH.
Onpenenenue KI1/] narpesatens.

HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

I/I3yquI/Ie MAaramMTHOI'O OJIA NOCTOSIHHBIX MAIrHUTOB IMPU UX O6I>C,Z[I/IHCHI/II/I " pasaCiICHUN.
HccnenoBanue AecTBUS SJEKTPUUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OHI)ITLI, ACMOHCTPpHUPYIOIIUEC 3aBUCUMOCTE CHJIBI B33HMOI[€I>1CTBI/I$[ KaTylllKM ¢ TOKOM W Mar"HuTa
OT CHJIBI TOKA W HAITPaBJICHHSI TOKA B KAaTYIIIKE.

W3ydenue neicTBUsS MarHUTHOTO T10JIs1 HA TIPOBOIHUK C TOKOM.



19. KonctpynpoBanue u u3y4eHue padoThl 3JI€KTPOIBUTATES.

20. Usmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKHU.

21. OUBITHL IO UCCIIEOBAHHIO SIBICHUS DJIEKTPOMArHUTHON WHIYKIMH: HMCCIEJOBAHUE W3MEHEHUN
3HAYCHUs ¥ HalPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanuyeckoe aBwkeHue. MarepuanbHas Touka. Cucrema orcuérta. OTHOCHTENIBHOCTH
MEXaHUYECKOr0 JBHKEHUS. PaBHOMEpHOE NpSIMOJMHENHOE IBWXKEHHE. HepaBHOMEpHOE NPSIMOJIMHENHOE
nBukeHne. CpeHssi U MTHOBEHHAsi CKOPOCTh Tejla P HEPaBHOMEPHOM JIBHIKEHUU.

Yckopenue. PaBHOycKkOpeHHOE NpsiMoTHHEHOE nBIKeHne. CBoOOHOE magenune. OnbiTel [anuies.

PaBHOMepHOE aBWXKEHHE MO OKpYyKHOCTH. [lepwon m dacrota oOpamenus. JluneliHas u yrioBas
CKOpOCTH. LIeHTpoCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Hsrorona. Tperuit 3axkoH Hsrorona. IlpuHnumn
CYNEpIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsl CKOJIbKEHUs, CUjla TPEHUS TIOKOs, IpyTue
BU/JIbI TPEHUS.

Cua TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOIHOTO MajeHus. [{BIKEeHHE IIaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMoCTh U nieperpysKu.

PaBHOBecue wmatepuanbHON TOYkH. AOcomoTHO TBEpHOe Tenmo. PaBHOBecue TBEpIOro Tema C
3aKpEIUIEHHON OChIO BpameHusi. MoMeHT cuibl. LIeHTp TshkecTu.

Nmnynbe tena. M3MeHenne ummynbea. VIMmysabce cuibl. 3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi pabota U MoOUIHOCTb. PaboTa cuin TskecTu, ynpyroctu, TpeHus. CBs3b SHEpruM U
pabotsl. [loreHnManbHast PHEPTUs TeJa, MOJHATOTO HAaJ MOBEPXHOCTHIO 3eMiH. lloTeHIManbHas 3HEprus
ckaroil npyxuHbl. KuHerndeckas sHeprus. Teopema O KHHETHYECKOW DSHEPIrUU. 3aKOH COXPAaHEHUs
MEXaHUYECKOW SHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHMUECKOTO JIBF)KCHHSI T€Jla OTHOCUTEIBHO PAa3HBIX TE OTCUETA.

2. CpaBHeHHE MyTEeH U TPACKTOPHM JBIKEHHUS OJAHOTO U TOTO XKE Tella OTHOCUTEIBHO Pa3HBIX Tel
oTcuéTa.

3. H3MmepeHHe CKOPOCTH B YCKOPEHUS MPSIMOJTHHEHHOTO JIBFKCHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBUKCHHUS.

5. HaOmroneHue ABMKEHUS TeNa 1O OKPYKHOCTH.

6. HaOmronmeHne MexaHWYECKHX SIBICHUH, MPOMCXOAAIIUX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

7. 3aBHUCHMOCTb YCKOPEHHS TeJla OT MACChI TeJa U JCHCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CUIT PU B3aUMOJICHCTBUU TEI.

9. U3meHeHwue Beca Tena MPH YCKOPEHHOM JIBIKESHUH.

10. [lepenaya uMITyIbCa TP B3aMMOICHCTBHUH TEIL.

11. TIpeoGpa3oBaHus SHEPTHH MTPU B3aUMOICHCTBUU TEI.

12. CoxpaHeHue UMIyJbca Py HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaneHue uMIysbca mpu abCONOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGmroieHre peakTUBHOTO JABUKCHUSI.

15. CoxpaHeHrne MeXaHUYECKON IHEPTUN TTPH CBOOOTHOM A ICHUH.

16. CoxpaHeHne MEXaHUYECKOW YHEPTUU MPH JABIKCHUU Tella O] ACHCTBUEM MPYKUHBIL.



Jlabopamopnwvie pabomot u onvimel.

1.
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10.

11.

KoHcTpynpoBanue Tpakra [Uisl pa3roHa M AAJbHEHIIEr0 paBHOMEPHOIO JBMIKEHHUS ILIApUKa WU
TCIICKKU.

OnpeneneHne CpeHE CKOPOCTH CKOJBXKCHHS OpyCcKa WM JBW)KCHHS IIapUKa [0 HAKJIOHHOMN
IJIOCKOCTH.

Omnpenenenne yCKOPEHUs Tella MPU PAaBHOYCKOPEHHOM JIBHKEHUH 110 HAKIIOHHOM MIOCKOCTH.
WccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HaualbHOU
CKOPOCTH.

[IpoBepka THITOTE3BI: €CIIM MPU PABHOYCKOPCHHOM JIBI)KCHUH O3 HAadalbHOW CKOPOCTH ITYTH
OTHOCATCA KaK pSII[ HC‘-IéTHbIX Yucell, TO COOTBGTCTByIOH.[I/Ie HpOMe)KYTKI/I BpCMeHI/I OJWHAKOBBI.
HCCHGI[OB&HI/IG 3aBUCUMOCTU CUJIBI TpeHI/IH CKOJIBXXECHUSA OT CUJIBI HOpMaJ'II)HOFO JABJICHUSL.
Onpenenenne Ko3pGUIMEHTa TPSHUS CKOJIbKCHHSL.

Onpenenenne KECTKOCTH TPYKHHBI.

Omnpenenenre pabOTHl CHIIBI TPEHUS TMPU PABHOMEPHOM MABMXKCHHU TeJa MO TOPU3OHTAIIBHOMN
MTOBEPXHOCTH.

Omnpenenenne padOThI CHIIBI YIIPYTOCTH MPHU MOABEME IPy3a ¢ UCIOIH30BAHUEM HEIOIBHIKHOTO U
IMOIBMKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue KoJjie0aHUA ¥ BOJHBI.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHWI: MEPHOJ, YacToTa, aMILUTUTY/IA.
Maremarnueckuil U py>KUHHBIN MasTHUKH. [IpeBpaiieHne sHepruu npu koiaedaTeTbHOM ABMKCHUU.

3aryxaromue koneOanusi. BeiHykneHHbIe KoneOaHus. Pe3onanc. Mexanwueckue BOJHBL. CBOWCTBa
MEXaHHYECKUX BOJH. [IpoonbHbIe U TIOTIEpeYHbIe BOJIHBL. J{JTMHA BOJHBI U CKOPOCTh €€ PAacIpOCTPAHCHHUS.
MexaHHUYeCKUE BOIHBI B TBEPIIOM Telle, CCHCMHYECKUE BOJTHEI.

3Byk. ' poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. MTHDPa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

SR

Habmtonenne xoneOaHuMii TeJ MO 1EHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH M Ha TPy KUHE.

Habmroienne BBIHYKICHHBIX KOJIEOaHUI 1 pe30HaHCA.

PacrnipocTpanenne npoAoabHbIX U TONEPEYHBIX BOJIH (HA MOJENH).
Habumoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHI pE30HAHC.

Jlabopamopuwvie pabomot u onvimel.
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7.

Onpenenenye 4acToThl ¥ epro/ia KoueOaHU MaTeMaTHYECKOr0 MasgTHUKA.

Onpenenenre 4acToThl U Mepro/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MOABEIIEHHOIO K HUTHU I'py3a OT AJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHO/a KOJIeOaHNH NPYKUHHOTO MAasATHUKA OT MacChl Ipy3a.
ITpoBepka HE3aBUCUMOCTH MEpHOia KoJeOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl rpys3a.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NIEPHUOA KOJIEOAHUH MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTU NPYKUHBI.

N3mepeHue yckopeHust CBOOOIHOTO MaIeHusl.

Pasnea 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMAarHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE ToJIe. DJIEKTPOMAarHUTHEIE BOJTHBI. CBOWCTBA 3JIEKTpOMarHMTHBIX BOJH. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH. MCIIob30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

OnexTpoMarHuTHas npuposa csera. CKkopocTh cBeTa. BosIHOBBIE CBOICTBA CBETA.

Jemoncmpayuu.

1.
2.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BomHOBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomuvt u onvimel.



1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C OMOILBIO MOOMIIBHOTO TenedoHa.
Pa3nea 11. CBeToBLIE IBJICHNUS.
JlyueBass moxenb cBera. Mcrounuku cseta. [IpsMoisivHeliHOE pacnpoCTpaHEHUE CBeTa. 3aTMEHHS

Comnnna u JIynsr. Otpaxenue cBeta. [1nockoe 3epkano. 3aKoH OTpaKE€HUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IIpCIIOMJICHUA  CBCTA. ITonnoe BHYTPCHHEC OTpPAKCHUC CBCTA.

Hcnons30BaHKE MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nydeit B mua3e. OnTudeckas cucteMa oroanmapaTta, MUKPOCKOTIA B TeJleckorna. [ '1a3 kak

OIITHYCCKasd CUCTEMaA. BHI/ISOPYKOCTB " JaJIbHO30PKOCTh.

Pasnoxxenue Oenoro cBera B CIICKTP. Omnbeitel  HeroToHa. Crioskenue CIICKTpPAJIbHBIX IIBCTOB.

Jucnepcus cera.

Hemoncmpayuu.

[IpsimonuHeitHOE pacpocTpaHeHUe CBETa.

OTtpaxeHue cBera.

[Tonmyuyenne n300paXkeHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.

IIpenomiienue ceera.

OnTHYeCKUH CBETOBOI.

Xon nydeit B cobuparoreit JuH3e.

XoJ 1y4en B pacceuBarolle JIMH3E.

[Tonmyuyenne n300paKeHU C TOMOMIBIO JIH3.

[Tpunumn neiictBust GporoanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Mopens rnasa.

11. PaznosxeHue 0enoro cBeTa B CIIEKTP.

12. TTonyyenue 6e10r0 CBETa NPHU CIIOKEHUH CBETA Pa3HBIX LBETOB.

Jlabopamopuwvie padbomot u onvimol.

1. MHccnenoBaHue 3aBUCUMOCTH yIjla OTPaKEHHUSI CBETOBOIO JIyda OT YIJIa MaJIeHHs.

2. H3ydenue xapaKTEpUCTHK H300pakeHUs TPEAMETA B IMJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCUMOCTH yTJia MPENOMIICHHS] CBETOBOTO JIy4a OT yrjla HaJeHHs Ha TpaHHIe
«BO3IyX—CTEKIIO.

4. Tlomydenue n300pakeHUI ¢ HTOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Ompenenenue GOKYCHOTO pACCTOSIHHSI U ONITHYECKOMN CHITBI COOMPAIOIICH TUH3BI.

6

7.
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OmnBITHI IO PA3IOKEHHUIO OEJIOro CBETa B CHEKTP.

OTIBITHI TO BOCIIPHUATHUIO IBETA MPEAMETOB IPU UX Ha6J'IIO)IeHI/II/I 4e€pe3 IBCTOBLIC CbI/IJ'H)TpI)I
Pa3zgen 12. KpantoBlle siBJIeHMS.
OmnsiTel Pesepdopaa u manerapuas moaens atoma. Mogens atoma bopa. Mcnyckanue u nornomeHue

cBera aromoM. KBaHThI. JInHEHYaThIe CIEKTPBI.

PaguoaktuBHOCT. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHue aTtomMHoro sjapa. Hyxiionnas

MOJCJIb aTOMHOTI'O sAJpa. H3oTomnkl. Pa,Z[I/IOB.KTI/IBHBIe IpCBpaAlICHUA. HepI/IOI[ mojypaciiaga aTOMHBIX AACP.

saep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MacCOBOI'O UMCENl. DHEPIHsl CBSA3M aTOMHBIX
CBs13b Macchl 1 sHeprun. Peakiuu cunTesa u aeneHus saep. Mcrounmku sueprun ColiHIa U 3BE3I.
AnepHas sHepreTuka. JleicTBUS paAOaKTUBHBIX U3JIyYEHUHN Ha )KUBbIE OPTAHU3MBI.
Hemoncmpayuu.

CrieKTpsbl U3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3IMyuHbIX T'a30B.

CnekTtp Bosiopoa.

Habmionenue TpexoB B kamepe Buibcona.

Pabota cuéTurika HOHU3UPYIOUUX U3ITyUEeHUH.

Perucrpanus nzimydeHust pUpOIHBIX MUHEPAIOB U IPOLYKTOB.

ok wn kP



Jlabopamopnwvie pabomot u onvimel.

1. HaGnropeHue CIUIONIHBIX U THHEWYATHIX CTIEKTPOB H3TYUCHHSI.

2. WccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI II0 TOPMO3HOMY Ty TH (110 hoTorpadusm).

3. U3mepeHue paaroakTHBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IAKO NI MOYJIb.

[ToBTOpUTENHEHO--0000MAIONNIT  MOAYNIh TpETHA3HAYCH I CHCTEMAaTU3allud H  O0OOIICHHS
MIPEIMETHOTO COJEPKAHUS U OMbITa ACSITENbHOCTH, IPUOOPETEHHOTO MPU U3YUEHHH BCEro Kypca (pU3UKH, a
TaKkKe N1 MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (u3uke A oOydaromuxcs,
BBIOpPABIINX ATOT YUEOHBIN MpEMET.

[Ipu u3ydyeHnn JTaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEILHOCTH, HA OCHOBE
KOTOpBIX 00€ecreynBaeTcsl JOCTH)KEHHE INPEAMETHBIX M METaNpeJAMETHBIX IIAHUPYEMBIX pPE3yJbTaTOB
oOyueHusi, popmMupyeTcsi eCTECTBEHHOHAY4YHas! TPAMOTHOCTh: OCBOEHUE HAyUYHBIX METOJOB HCCIEAOBAHUS
SBJIGHUH TPUPOJBI M TEXHHUKH, OBJAJCHHE YMEHHUSIMH OOBSICHATH (PU3MUECKHE SBJICHUS, HPUMEHSS
MOJIyYEHHbIEC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCJI€ KAU€CTBEHHBIEC U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBEHO ACATENBHOCTHBIM XapakTep JAaHHOIO pasjella peanu3yercss 3a CY€T TOro, 4TO
oOyuJaroluecs BRIMONHSIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

HAa OCHOBE IIOJyYEHHBIX 3HAHHWKA pACIO3HABATh M HAYYHO OOBSACHATH (HU3UYECKHE SBICHUS B
OKpY>Karolllel IPUPOJIe U OBCETHEBHON KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJAbI MCCIEAOBaHUSA (U3NYECKUX SIBJICHUI, B TOM 4YMCIE JUIsl IPOBEPKU
TUIOTE3 U TIOJIYYEHUS] TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATH HAy4YHBIE OCHOBBI HaWOONee BaXKHBIX JOCTHIKCHHI COBPEMEHHBIX TEXHOIIOTUW, HAIpHUMeEp,
MIPAKTUYECKOI'0 HCIOJIb30BAaHUS Pa3IMUHBIX MCTOYHUKOB IHEPIMM Ha OCHOBE 3aKOHA IPEBPALLEHUS U
COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

W3yyenne ¢u3uku Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl HANpaBiICHO Ha JOCTHKEHHUE

JUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

B pesynbrare uzydenus (pu3nKu Ha YpoBHE OCHOBHOTO 0011eT0 00pa3oBaHus y oOydaromierocs 0yayT
c(OpMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3YIbTAThl B HACTH!
1) mIaTpMOTH4€eCKOro BOCIIUTAHUS
®  [pOSABJIEHUE UHTEpECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hr3HUECKON HaYKH;
®  [[EHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSM POCCUNUCKUX YUEHBIX--(DU3UKOB,;
2) rpaKIaHCKOI0 U T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTb K AKTMBHOMY YYacTHIO B OOCY)XJIEHHUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX IMpoOieMm,
CBSI3aHHBIX C IPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

® OCO3HAHME BAXXHOCTH MOPAJIbHO--3TUYECKUX MPHUHILIMIIOB B IESITEIIBHOCTU YUYEHOTO;

3) acTeTMUYECKOT0 BOCIIUTAHMSI:

®  BOCHpPUATHE ICTETHUYECKUX KayecTB (U3NYECKON HayKu: €€ TapMOHUYHOIO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHHUSA:

® OCO3HaHHME ILIEHHOCTH (U3NYECKOHM HAyKM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTHUN, BA)KHEUILEH COCTABIIAIONIEH KyJIbTYpHI;

® pa3BUTHE HAYYHOM JH0003HATENBHOCTH, MHTEPECA K UCCIIEA0BATENCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbS 1 SMOLMOHAJIBLHOIO 0JIArONOTYYHS:

® OCO3HaHME LIEHHOCTU 0€e30MacHOro o0pas3a JKU3HHU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, Ba)KHOCTU
npaBuJl 0€30MaCHOTO IOBEJEHUS Ha TPAHCIOPTE, Ha JOpPOrax, C 3JIEKTPUUYECKUM U TEIUIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCIOBUSX;

e chopMHpOBaHHOCTH HaBBIKA pedIieKCHU, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKOro K€ MpaBa y
JPYroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

e AKTUBHOE yYacTHE B PEIICHHM NMPAKTHUECKUX 33/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHON OpraHU3aluy,
ropoaa, Kpasi) TEXHOJOTHUECKOW M COLMAIbHOW HANpaBIEHHOCTH, TPEOyIOIIMX B TOM YHCIE H
(bu3nyYeCcCKUX 3HAHUII;

® HHTEpeC K MPaKTUYECKOMY M3yUeHHIo Mpodeccuid, CBI3aHHbIX ¢ GUZUKOM;

7) IKOJIOTHY€eCKOr0 BOCIIMTAHUS:

e OpHEHTalUs Ha MPUMEHEHHE PU3NYECKUX 3HAHUM JJIs pelIeHus 3a/1a4 B 00JIaCTU OKpY Karoulei cpesbl,
IJIAHUPOBAHUSI IIOCTYTIKOB U OLIEHKH MX BO3MOJKHBIX MOCIEACTBUM ISl OKPY KaIoLEel cpeabl;

® OCO3HaHME [VI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelleHus;

8) aganTanuu K M3MEHSIOUIUMCS YCJIOBUSIM COLMATBHOI U NPUPOIHOI cpeabl:

e TMOTPeOHOCTh BO B3aUMOJECHCTBUU IIPU BBHINOJIHEHUM MCCIEAOBAHUN U MPOEKTOB (PU3NYECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHUX;

® TIOBBIIIECHNE YPOBHS CBOEM KOMIETEHTHOCTH Y€pE3 MPAKTUUECKYIO I€ATEIIbHOCTB;

e 10TpeGHOCTh B POPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM 4ncie GOPMYyIUPOBATh UIEH, TIOHATHS, TUIIOTE3bI
0 ¢u3nUecKnXx 00ObEKTaX U SIBJIICHHSIX;

e oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

® [IJJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUI;

® CTpeMJIEHHE aHAIM3UPOBAThH U BBIABISATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U IKOHOMUKHU, B TOM YHUCIIE
C UCIMOJIb30BaHUEM (PU3UUECKUX 3HAHU;

® OIEHKAa CBOMX JCHCTBHI C y4€TOM BIMSHHUS Ha OKPYKAIOIIYI0 CpPELy, BO3MOXHBIX TIJI00aJIbHBIX
IIOCJIEICTBHM.



METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHUs mporpamMMbl 1o (U3MKE HAa ypPOBHE OCHOBHOTO O00IIEro oOpa3oBaHUS Y
oOyuarorerocsi Oyayt chOopMUpOBaHBI MeTampeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
yYHHUBEpCallbHble ~ y4eOHbIE JeHCTBUS, KOMMYHUKAaTHBHBIE YHHMBEpCaJbHBbIE YydeOHblEe JeicTBus,
peryJsTUBHBIC YHUBEPCAIbHBIC YICOHBIE JCHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBHS

ba3oBble JJornyeckue AeiicTBUs:

BBISIBJISITH U XapaKT€pPU30BaTh CYIIECTBEHHbIE PU3HAKH OOBEKTOB (SIBJICHMIA);

YCTaHaBJIMBATb CyH.[GCTBCHHLIﬁ MMPpU3HaAK KJIaCCI/I(bI/IKaLII/II/I, OCHOBAaHUsA HJIsd 0606L[I€HI/ISI )41
CpaBHEHHS,

BBISIBIISAITh 3aKOHOMEPHOCTH H TPOTHUBOPEYMS B paccMaTpuBaeMblX (akTax, JaHHBIX H
HaOJFOICHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISABJIATE NPUYUHHO--CJIICACTBCHHBIC CBA3W IPH H3YUCHUU (bI/I3I/I‘-I€CKI/IX SIBJICHUI U mponeccos,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JAYKTUBHBIX M HMHIYKTUBHBIX YMO3aKJIIOUYCHUH, BBIIBUTAThH
TUMOTE3bI O B3aUMOCBSA3SIX (DU3HMUECKUX BEIMYUH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pemieHust y4eOHOW (Qu3nueckord 3agaud (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIIECHUs, BHIOOp Hamboyiee MOAXOJAIIET0 ¢ y4ETOM CaMOCTOATEIHHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBbie ncciiegoBaTeLCKHeE 1eliCTBUA.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKII HHCTPYMEHT IIO3HAHMUS,

OPOBOJUTH [0 CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIA (DU3HYECKHid
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAaHHE (PU3NIECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHHMMOCTh U JOCTOBEPHOCTh MH(OpPMalMIO, MOIYYEHHYIO B XOJ€
UCCJIEJIOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh O00OOIIEHMS W BBIBOJABI IO pe3ysbTaTaM MpPOBEAEHHOIO
HAOJII0/ICHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE JlajibHEHIIee pa3BUTHE (PU3NUECKUX IPOIECCOB, a TAKXKE BbIABUIATH
MPENONI0oKeHNs: 00 X PA3BUTHUU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nundpopmaumeii:

NPUMEHSATh PAa3IUYHbIE METO/bI, HHCTPYMEHTBI U 3alpoChl MPH MOUCKE M 0TOOpe HMH(pOpMaUU
WIN TaHHBIX C YYETOM MpEAJIOKEHHON yueOHol pusnueckoii 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATH3MPOBATh M HHTEPIPETHPOBATh MH(DOPMALMIO Pa3IMYHBIX BHJIOB U
¢dbopM TpeCTaBICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMaJbHYIO  (QOpMy  TpeAcTaBieHUs HMHPOpPMaLUU U
WITIOCTPUPOBATDH PEIIaeMbIe 33a4l HECIOKHBIMH CXeMaMH, AUarpaMMaMu, UHOU TpapuKon U ux
KOMOHWHAIASIMHU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIIbHBIC yqeﬁﬂme JeHCTBUA:

B Xoie OOCyXaeHHs y4eOHOTO Marepuasa, Pe3yJIbTaToB JIA0OPATOPHBIX PabOT W TPOEKTOB
3a/laBaTh BONPOCHI IO CYIIECTBY O0OCYXIaeMOW TeMbl M BBICKA3bIBATh WJCH, HAIlCJICHHbIE Ha
peleHue 3a7aud U NoJaepKaHue 0aroxxenaTeaTbHOCTH OOICHUS;

COTIOCTABNIATh CBOM CYXACHHUS C CYXXICHHSIMH JPYTHX Yy4YacTHUKOB AManora, oOHapy>KUBaThb
pa3IM4MUE U CXOJICTBO MO3ULIHIA;

BBIP@XKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJWYHO TPEACTABIATh PE3YJbTAThl BBITIOJHEHHOTO (U3UYECKOTO OIbITa (IKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA);

MOHUMATh U MCTIOIB30BaTh MPEUMYIIECTBA KOMAaHIHON W HHAMBUAYATHLHON pabOThI TIPH PEIICHUH
KOHKPETHON (PU3UYECKON MPOOIEMBI;

NPUHUMAThH 1I€JIM COBMECTHOM NEeSATENbHOCTH, OPraHM30BBIBATH JCUCTBUSA MO €€ JIOCTHXKEHUIO:
pacmpeaensiTh PO, 00CYkAaTh MPOLIECCHl U PE3YIbTaThl COBMECTHOU paboThl, 000011aTh MHEHHUS
HECKOJILKHX JIIOJICH;

BBITIOJTHATH CBOIO YacCTh PabOThI, JOCTUTast KAUeCTBEHHOTO pe3ysibTaTa 1o CBOEMY HAIPaBICHUIO U
KOOPJIMHUPYS CBOM IEUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO0 BKJIaJa B OONIMIl MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hopMyJIMPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHSI.

PeryasitTuBHbIe YHHBepCaJIbHbIC y4eOHbIe NeliCTBUS

CaMoopraHmaunﬂ:

BBISBJISITH NPOOJEMBI B JKU3HEHHBIX W YUYEOHBIX CHUTyalUsiX, TpeOyHOIIMX Uil pelIeHus
(Gu3nUecKruX 3HAHUH;

OpUEHTHPOBATHCS B PA3IMUYHBIX MOAXOJAaX NPUHATUS pElIeHUH (MHAMBHUIyaJbHOE, MPHUHITHE
pelieHus B rpynie, NpUHIATHE PELICHUI TPYIo);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pEIIeHUs PU3NYECKON 3a7auu WM IUIaHa UCCIIEI0BAaHUs C
y4€TOM MMEIOLINXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh NpejlaracMble
BAPHUAHTHI PEILICHUI;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTpOJIL, IMOLMOHAIbHbII HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallMH U IIPeJyIaraTh IUIaH €€ U3MCHEHMS,

OOBSICHATh MPUYMHBI JOCTHXKEHHsI (HEIOCTHMIKEHUS) Pe3yJIbTaTOB JNESATEIbHOCTH, AAaBAaTh OLEHKY
npuoOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM 4YHCIE B XOJ BBIMOJHEHUS (PU3MUECKOTO
UCCIICIOBAaHUS MM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENILCTB, M3MEHMBIIUXCS CUTYaluil,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINUX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIIN U YCIOBHUSM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4ejloBeKa B XOJ€ CHOpa WM AMCKYCCHUHM Ha Hay4yHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

pU3HaBaTh CBOE MPAaBO Ha OLIMOKY IpU pelIeHUHM (U3NYECKUX 3aJad WIK B YTBEPKICHUSIX Ha
Hay4HbIE TEMBI M TAKOE K€ IIPABO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOydeHuss B 7 KJjacce MpeIMETHbIE pPe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTb
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUMN:

UCIIOJIb30BaTh MOHATHA: (PU3MYECKHME M XUMHUYECKHE SIBICHUSA, HAOIIOJIEHUE, SKCIEPUMEHT,
MoOJieIb, THUIOTE3a, €IWHUIBI (PU3UUECKUX BEIWYHMH, aTOM, MOJEKYJa, arperatHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUIAKOE, Ta3000pa3HOE), MEXaHMYeCKOoe JBWKECHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAaCKTOPHs, pPaBHOJCHCTBYOMmAs cwia, JaedopMarus
(ynpyrasi, muacTuieckas), HeBeCOMOCTb, COOOIIAIOINECS COCYIbI;

pasnu4ath sBieHus (quddy3us, TEIUIOBOE ABMKCHHUE YaCTHI BEIIECTBA, PABHOMEPHOE JIBIKCHUE,
HEpPaBHOMEPHOE JIB)KCHHME, WHEPLHs, B3aMMOJEHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHONW OChIO BpallleHUs, TIepeaada aBlIeHUus TBEPABIMU TEJaMH, KUIKOCTIMU U Ta3aMH,



aTMoc(epHOe J1aBJIeHUe, [UIaBaHUE Tell, IPEBPAIIEHUS MEXaHNYECKON YHEpIUn) MO ONUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh NPOSIBICHUE U3YyUEHHBIX (PU3UYECKUX SBICHUN B OKPYKAIOIIEM MUpPE, B TOM YHUCIIE
¢u3uueckue sIBICHUS B MPHPOJE: NMPUMEPHl JABWKCHHUS C PA3IMYHBIMU CKOPOCTSMH B JKMBOH U
HE)KUBOW TNpUpOJE, AEUCTBUE CHIIBI TPEHHsS B IPUPOAE M TEXHHUKE, BJIMSHUE aTMOC(HEPHOIrO
JIABJICHUs] Ha )KMBOM OpPraHu3M, IJaBaHUE PbIO, pblYaru B TeJe 4YeloBeKa, IPU ITOM HEepeBOIUTH
NPaKTUYECKYIO 3ajjauy B Y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3HMUECKUX
SIBJICHMI;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TEN M (DU3UUYECCKHE SBICHUS, UCHONB3Ys (PU3NUECKHE BEIMUMHBI
(Macca, 00BEM, TUIOTHOCTH BELIECTBA, BPEMS, ITyTh, CKOPOCTh, CPENIHSS CKOPOCTh, CHJIAa YIIPYTOCTH,
CWJIa TSKECTH, BeC Tela, CWiIa TpeHUs, JaBieHue (TBEPIOro Tena, JKUIKOCTH, Tasa),
BBITQJIKMBAIOIAs CHJIa, MeXaHUYeckas padoTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIBI,
K02(pPUIIMEHT MONE3HOTO ACHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIIMANIbHAS SHEPTH), IPU
OIMCaHUU TMPABUWIIBHO TPAKTOBATh (PM3UUYECKUN CMBICT UCHOJIB3YyEMbIX BETUUMH, UX 0003HAYCHUS
U €eIUHUIBl (PU3NYECKUX BEIMYMH, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH IpapUKH H3yUEHHBIX 3aBUCHUMOCTEH (PHU3HUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U TPOIIECCHI, UCTIONIb3YS MPABUIIA CIIOKEHUS
cuJ1 (B10JIb OJTHOM TpsMOIT), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS
ppruara (00Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS] MEXaHMYECKON 3HEPIuu, NMpu
9TOM J1aBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alIUChIBATH €r0 MAaTEMATUYECKOE BBIPAKECHUE;
OOBACHATh (PU3MUECKUE SBJICHUS, MPOLECCHl W CBOMCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTyallui NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH PUUYMHHO--CIECICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE W3 1—2 JOrMYecKMX M0IaroB C OMOpO Ha 1—2 W3yYEeHHBIX CBOWCTBA
¢u3nUecKux ABICHUN, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a7a4d B 1—2 JEWCTBUS, WCHOIB3Ys 3aKOHBI U (HDOPMYIIBI, CBSI3bIBAIOIINE
(u3nuecknue BEIMUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alUChIBATh KPATKOE YCIIOBHE,
MOJICTaBIIATh (PU3NYECKUE BEIUUMHBI B (DOPMYJIBI U IPOBOAUTH PAcUEThl, HAXOJUThH CIIPABOYHBIE
JaHHble, HEOOXOAMMbIC Ui peIIeHUs 3aJad, OLEHMBATh PEATUCTHUYHOCTh MOJYYCHHOM
(bU3NYECKON BETUIMHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO pEHIMTh MpPHU IMOMOIIM (PU3UYECKHX METOAOB, B
ONMCAaHUU HCCIIEOBaHMs BBIJIEIATH INPOBEPAEMOE TNPEAINOIOKEHUE (TUIOTE3Y), pa3indarb U
UHTEPIIPETUPOBATH MOJIYUYEHHBIN Pe3yJbTaT, HAXOAUTh OIIKUOKU B XO/I€ ONBITA, JAENaTh BBIBOJIbI 1O
€ro pe3yJbTaram;

IPOBOAMUTH ONBITHI MO HAOMIOAEHUIO (PU3MYECKUX SBJICHUNH WM (U3UYECKUX CBOICTB TeI:
(GopMyIMpOBaTh NpPOBEpsSEMble NPEANONOKEHUS, COOUpaTh YCTAHOBKY U3 IPEIIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (POPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, Macchl Tena, O0bEMa, CHUJIBl H
TEMIIEPaTypbl C UCIOIb30BaHUEM AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, 3aNHMCHIBATH MOKA3aHHS
puUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOAMUTH HCCJIENOBAaHUE 3aBUCHUMOCTH OJHOW (PU3UYECKOW BEIMYMHBI OT JIpYyrol ¢
UCIIOJI30BAaHUEM MPSMBIX M3MEPEHHMH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBMXKYLIETocs Tejla OT
BPEMEHHU [BW)KEHHUS Tejla, CUJIbl TPEHHMsS CKOJBXEHUS OT Beca Tena, KadecTBa 00paboTKH
MOBEPXHOCTEH TeI M HE3aBHUCUMOCTH CHWJIbI TPEHHS OT IUIOLIAJU COIPUKOCHOBEHUS Tell, CHJIbI
YIPYTOCTH OT Y/UIMHEHHS TIPYKHUHBI, BHITAIKUBAIOLICH CHIIBI OT 00bEMa MOTpyKEHHON YacTH Tea
U OT IUIOTHOCTU HJIKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTHU Tela, OT IIyOMHBI, HA KOTOPYIO
HOrPY’KEHO TeJO, YCIOBUI MIaBaHUs Tel, yCIOBUNA paBHOBECHs phlyara U 0JOKOB), y4acTBOBATh B
IUITAHUPOBAHUN Yy4EOHOTO MCCIE0OBAaHUS, COOUPATh YCTAHOBKY W BBINOJIHATH U3MEPEHHS, CIEIYs



NpeI0KEHHOMY IUIaHy, (PUKCHPOBAaTh PE3yJIbTAaThl MOJXYYEHHOH 3aBHCUMOCTH (U3MUECKUX
BCJIMYMH B BHIAC HNPCHIIOKCHHBIX Ta6HI/II_[ n Fpa(l)I/IKOB, ACJIaTh BBIBOABI IO PE3yJIbTaTaM
UCCIIC/IOBAHHS;

MMPOBOAHUTL KOCBCHHBIC H3MCPCHUS (I)I/I?,I/I‘-IGCKI/IX BCJINYHH (HJIOTHOCTB BCIICCTBA KHUIAKOCTH H
TBEPAOTO Tena, CWJIA TPEHUS CKOJBXKEHUs, JaBICHHE BO3/1yXa, BBITAIKMBAIOIAS CHIIA,
JEWCTBYIOIIAS HAa MOTPYKEHHOE B )KUAKOCTH TENO, KOI(D(MUIMEHT MOJE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIEAys NPEAI0KEHHOH HMHCTPYKLUMH: IPU BBITOJHEHUH H3MEPEHHH COOMpaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BCINYHNHBI,

coOJII01aTh MpaBUiIa TEXHUKH OE30MaCHOCTH MPU paboTe ¢ 1abopaTOpHEIM 000y IOBaHHUEM;
yKa3bIBaTh NPUHLUIBI JEHCTBHS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMET,
JMHAMOMETp, COOOIIAIOIINECS] COCYbI, OapOMETp, phlYyar, MOABMKHBIA W HEMOIBIKHBINA OJIOK,
HaKJIOHHAsI TUIOCKOCTB;

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OIIOPOH Ha X ONHMCAHMA (B TOM YHCIIE: TIOAIINITHUKH, YCTPOHCTBO BOAOIPOBO/IA, THAPABINICCKHUI
npecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeOMETp), UCIOJb3ys 3HAHHS O CBOWCTBAX
(u3HYEeCKUX SBICHUI U HEOOXOIUMbIEe (PU3NUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJHUTH MpPUMEPHl (HAXOJUTh WH(POPMAIMIO O TMPHMEpPax) MPAaKTHUYECKOTO HCIIOJIb30BAHUS
(u3nYecKUX 3HAHWK B MMOBCEJIHEBHOM XHU3HU JUI oOecrieueHns 0€30MacHOCTH MPH OOpaIleHHH C
npuboOpaMl M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIIATH OTOOP HMCTOYHUKOB MH(popMamuu B VHTepHETE B COOTBETCTBUHM C 33JaHHBIM
IIOMCKOBBIM 3alIpOCOM, HA OCHOBE HMEIONIMXCA 3HAaHUW W IYTEM CPaBHEHHS pPa3IMYHBIX
VICTOYHHKOB BBIJICNATh MH(OPMALUIO, KOTOpas SBISETCS MPOTUBOPEUYMBON HWIIM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPU  BBIIOJHEHUM YYE€OHBIX 3aJaHUl Hay4YHO--TIONYJSIPHYIO JIUTEPaTypy
(HU3MYECKOTO COJICpIKaHMs, CIPAaBOYHBIC MaTepuallbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMHi KOHCIIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHMs HWH(POpMAIMU M3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHMKOB
nH(popMaU (PU3HMYECKOTO COJEPKAHUS, B TOM YHCJIE MyOJMYHO JeNaTh KpaTkue COOOIIEHHS O
pe3yjibTaTax IPOCKTOB WA yLIC6HBIX I/ICCJ'IG[[OB&HI/IfI, npnu OSTOM TIpPaMOTHO HCIIOJIB30BAaTh
M3YyYEHHBIN MOHATHIHBIN anmnapaT Kypca (U3HUKH, COIPOBOKIATh BHICTYIICHUE NPE3EHTAIUEN;
IPpU BBINTOJIHCHHUN y‘-Ie6HBIX IIPOCKTOB U I/ICCJ'ICILOBaHI/II\/'I pacupCaciaaATb 00SI3aHHOCTH B rpynarc B
COOTBCTCTBHMHU C IIOCTAaBJICHHBIMU 3aJadaMu, CJICAUTH 3a BBIIIOJHCHHCM IIJIaHa I[eflCTBPIfI,
aJIeKBaTHO  OIIGHMBATh COOCTBEHHBIM BKJaJ B  JIEATEIBHOCTh TPYMIBI, BBICTPAMBAThH
KOMMYHUKaTHBHOE B3aUMO/ICHCTBUE, YUYUTHIBas MHEHHE OKPYIKAFOIIHX.

K koHmy oOydeHuss B 8 kiacce npeaMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPa)aTb
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUMN:

UCTIONIb30BaTh TIOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBMKCHHE aTOMOB M MOJIEKYJ,
arperaTHpIe COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE M aMOPQHBIC Tella, HACHIINICHHBIH U
HEHACBHIIIICHHBIN TMap, BIAXHOCTh BO3AyXa, TeMIeEparypa, BHYTPEHHsISI SHEPTUs, TEIJIOBOU
JBUTATEb, DJIEMEHTAPHBIM OSJICKTPUUECKUN 3apsl, DSIEKTPUYECKOe ToJie, MPOBOJHUKH H
JUDJICKTPUKH, HOCTOSIHHBIN BJICKTpI/I‘-ICCKI/Iﬁ TOK, MAaroHuTHOC IIOJIC,

pa3nuyath SBIEHHS (TEIUIOBOE PACHIMPEHHWE W C)KaTHe, TEIUIoNepenava, TeIIOBOE PaBHOBECHE,
CMa4YuMBaHHUC, KAIIUJIIAPHBIC SBJICHUSA, HCIIAPCHHUE, KOHACHCAIMA, IUIABJICHHUC, KPpHUCTAJJIM3alusid
(oTBepneBaHME), KHUIIGHHWE, TeIUlonepeaada (TEIIONPOBOJHOCTh, KOHBEKIUA, H3JIy4eHHUE),
JNEeKTpU3alus TeJ, B3aUMOJCUCTBUE 3apsAAOB, NEHCTBUS JIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHC, B3aI/IMOI[eI\/JICTBI/IC MAarduToB, HeﬁCTBHG MAarouMTHOIrO moJjid Ha MPOBOJHHUK C TOKOM,



JNIEKTPOMArHUTHAs MHIYKIMS) 1O OMHCAHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YyUEHHBIX (PU3UYECKUX SBICHUN B OKPYKAIOIIEM MUpPE, B TOM YHUCIIE
¢u3uueckue SBICHHUS B TPUPOJE: TOBEPXHOCTHOE HATSHKEHHWE W KaNWUIAPHBIC SBICHHUS B
npupojie, KpUCTaulbl B mpupoje, usnydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHNe POCHI, TYMaHa, UHEs, CHEra, 3JEKTpUYEeCKUe SBJICHUS B aTMOcdepe, dJIEKTPUIECTBO
YKUBBIX OPraHU3MOB, MAarHUTHOE MOJIe 3eMIIH, Apei( MOI0COB, pOJIb MATHUTHOTO TIOJIS AJIs SKU3HU
Ha 3emJie, NOJSPHOE CUSHUE, IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a/1ady B YUEOHYIO, BBIIEIATh
CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NYECKUX SBJICHUI;

OINMCHIBATh U3yUYEHHbIE CBOMCTBA TeJl U (PU3NUECKHUE SBJICHUS, UCIONb3Ys (PU3MUECKUE BEIHMUUHBI
(TemmepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YAENbHasl TEIJIOEMKOCTh BELIECTBA,
yJenbHas TEIUIOTa IUIaBIIeHUs, yIelbHasl TeII0Ta TapooOpa3oBaHusl, yelIbHas TEIJI0Ta CrOpaHus
TOIJIMBA, KOX(PHUIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIIAXXHOCTD
BO31yXa, JJIEKTPUYECKUH 3apsAl, cujla TOKa, JJIEKTPUUYECKOE HAIPSDKEHHUE, CONPOTHBIICHHE
IPOBOJIHMKA, y/I€JIbHOE CONPOTHUBIIEHUE BEILECTBA, pabOTa M MOIIHOCTH AJIEKTPUUYECKOTO TOKA),
IpU OMHCAHUU MTPABMIIBHO TPAKTOBATh (PUBNYECKUI CMBICI UCIIOJIb3YEMbIX BEJTMUMH, 0003HAUYCHUS
U eIUHUIBI (PU3UYECKHX BEIHYWH, HAXOJIUTh (OPMYIIBI, CBS3BIBAIOIINE MTAHHYIO (DU3MUECKYIO
BEIIMYMHY C JPYTMMH BEIMYWHAMHU, CTPOUTH TPaUKU H3YyUYCHHBIX 3aBUCUMOCTEH (U3MUECKUX
BEIINYMH;

XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SIBICHHUS W IPOLECCHl, HCIOJIb3YysS OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPHH CTPOCHHMSI BEIIECTBA, MPUHIIMI CYIIEPIO3UIIUU
noJjiel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma A ydacTka IeMH,
3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHUs YHEPTUH, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA U 3aIIUCBhIBaTh €r0 MaTEMaTHUECKOE BhIPAKEHHUE;

OOBACHATH (DU3MUECKHE MPOIECChl W CBOWCTBA T€JI, B TOM YHCIE€ U B KOHTEKCTE CUTYyalHui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIECJCTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpPOW Ha 1—2 W3YYEHHBIX CBONCTBA (HU3UUYECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

pemats pacu€THble 3a1aydl B 2—-3 AEWCTBUA, UCIONB3Ys 3aKOHBI U (HOPMYJIBI, CBSI3BIBAIOIIUE
¢u3uueckue BeNMYMHBI: HAa OCHOBE aHajHM3a YCJIOBUS 3aJauyd 3alUChIBaTh KPATKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JIaHHBIX JJIs peLIeHHs] 3aJadyd, BbIOMpAaTh 3aKOHBl U (OPMYIIBI,
HEOOXOJUMble Ui €€ pelIeHUs, IMPOBOAMTH pacué€Thl M CpPAaBHUBATH IOJIyYEHHOE 3HAYEHUE
¢buznyecKoil BEMTUYUHBI C U3BECTHBIMU JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PpELINTh MPH MOMOIIU (PU3NYECKUX METOJIOB,
UCTIONB3YSl OIMCAaHUE MCCIEIOBaHUs, BBIICISTH MPOBEPSEMOE MPEANOIIOKEeHHE, OLIEHUBATh
NPaBUILHOCTH MOPSKA IPOBEACHUS UCCIIEIOBAHMS, JIeJaTh BHIBObL;

IOPOBOJUTH OIBITHI MO HAOMIONEHHIO (DU3MYECKHX SBICHUA WM (PU3HUECKUX CBOHCTB Tell
(KanmwIsipHBIE SBJICHHUS, 3aBUCUMOCTD JABJICHUS BO3/IyXa OT €ro 00bhEMa, TEeMIEpaTyphl, CKOPOCTU
mpolecca OCThIBAHMS M HarpeBaHMs MpPH H3JyYEHUU OT IBETa W3ydaroleil (IOTJIolaronieil)
MOBEPXHOCTH, CKOPOCTh UCHApEHUs BOABI OT TEeMIEpaTyphl KUAKOCTH U IUIomagn eé
NOBEPXHOCTH, 3JIEKTPU3aLMs TEJl U B3aMMOJEIHCTBHE 3JIEKTPUUYECKUX 3apsiOB, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHWTOB, BHU3yaJIM3allds MAarHUTHBIX IIOJ€H TOCTOSHHBIX MAarHWUTOB, ICHCTBUS
MarHUTHOTO TOJII HAa TMPOBOJHUK C TOKOM, CBOMCTBA JJIGKTPOMAarHumTa, CBOMCTBa
JNIEKTPOABUraTENsl MOCTOSHHOTO TOKa): (OPMYIUPOBATH MPOBEPSEMBIC TMPEATIONOKEHHUS,
coOMpaTh YCTaHOBKY M3 MPENJIOKEHHOTO O0OpYAOBaHMs, ONMUCHIBATH XOJ ONbITA H
(bopMyIUpOBaTh BHIBOJBI;



BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIEPATypPbl, OTHOCUTEIIPHON BJIAXKHOCTH BO3/lyXa, CHJIBI TOKA,
HaMpsHKEHUSI C HCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB W JATYMKOB (DU3WYECKUX BEIWYHH,
CpPaBHHMBATh PE3YJIbTAThI U3MEPEHUN C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH;

OPOBOANUTH HCCIENOBAHUE 3aBHUCUMOCTH OJHOW (PHU3UYECKOW BENUYMHBI OT JIPYro ¢
UCTIOJb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh COMPOTHUBIICHUS MPOBOJAHUKA OT €T0 JUIUHBI,
IJIOIIAN ONEPEYHOTO CEUEHUS U YIEIIbHOTO CONTPOTUBJIEHHUSI BEIIECTBA MPOBOIHUKA, CHJIBI TOKA,
UIYIIEro Yyepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha MPOBOJHUKE, UCCIEAOBAHUE MOCIEI0BATEIBHOTO
U MapaJlIeIbHOTO COSANMHEHUN MPOBOIHUKOB): TNIAHUPOBAThH HCCIEA0BaHNE, COOMPATh YCTAHOBKY
U BBITIOJTHATH H3MEPEHUS, CIIEIYsI PEIJIOKCHHOMY IIaHy, (PUKCHPOBATh PE3yIbTaThl MOTYYSCHHON
3aBUCHMOCTH B BUJI€ TAOJIHUI[ U TPAPUKOB, I€TaTh BEIBOIBI MO PE3yIbTaTaM HUCCIICIOBAHUS;
MPOBOJNTHh KOCBEHHBIC W3MEpeHHsS (PH3UYEeCKNX BeMWUYWH (yAelbHAas TEIUIOEMKOCTH BEIIECTBA,
COMPOTUBIICHUE TMPOBOJHUKA, paboTa M MOIMHOCTh DJJIEKTPUYECKOr0 TOKA): IUIAHUPOBATH
HU3MEpPEHUsI, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NMPEIJIOKEHHON WHCTPYKIMH, U
BBIYHCIIATh 3HAUCHUE BEJIUUHHBL;

coOroAaTh MpaBuiia TEXHUKHN 0€30MacHOCTH Ipu padoTe ¢ 1ab0opaTOpHBIM 000PYI0BaHHEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBHUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
OTOPOM HA UX OMUCAHMS (B TOM YHCIIE: CUCTEMAa OTOIICHUS JOMOB, TUTPOMETP, TapoBasi TypOUHa,
aMIepMeTp, BOJIBTMETpP, CUETUYHMK DIEKTPUUYECKOW HIHEPTHH, DIIEKTPOOCBETUTENbHBIE MPHUOOPHI,
HarpeBaTENBbHBIE JIEKTPOIIPUOOPHI (TIPUMEPHI), STMEKTPHUECKHUE MTPEIOXPAHUTEIH, DIIEKTPOMATHUT,
3JIEKTPOABUraTeNb MOCTOSIHHOIO TOKA), UCHOJb3YSl 3HAHUA O CBOWCTBAX (PM3MYECKUX SIBICHUM U
HE0O0X0ouMbIe (PU3UUYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIbHBIE MPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CTOpaHMs, S3JEKTPOCKOIN, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKUX Iened ¢
MIOCJIEIOBATEBHBIM M [ApPAJUICJIBbHBIM  COCAVMHEHUEM  JJIEMEHTOB, pPAa3iv4das  yCIOBHBIE
0003HAUCHHUS PTIEMEHTOB ICKTPHUECKHUX IIETICH;

OPUBOJIUTH MPUMEPHl (HAXOAUTh WHGOPMALUIO O MpHUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
dbu3nYecKuX 3HAHUN B TIOBCEIHEBHOM JKU3HU AJIs1 00ecrieueHnus Oe30MacHOCTH MPU OOpaIeHHH C
npudopaMu W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 370POBbS M COONIOJCHUS HOPM
AKOJIOTMYECKOT0 MOBEAEHUS B OKPYKAIOIIEH CpelIe;

OCYIIECTBIISATh TMOUCK HHPOpMaIK (U3UIECKOTO cojepkaHus B HTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUN U TyTEM CpPaBHEHUS JOMOTHUTEIbHBIX NCTOYHUKOB BBIJICISATH MHPOPMAILIHIO,
KOTOpas SIBJISIETCS POTUBOPEUNBOI HITM MOKET ObITh HETOCTOBEPHOM;

UCIIONIB30BaTh IMPU  BHINOJHEHUH YYE€OHBIX 3aJaHUl HAay4YHO--TIONYJSIPHYIO JIUTEpaTypy
bu3nyecKkoro cojep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceTu WHTepHeT, BilIaneTh
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, mpeoOpa3oBaHus WHPOPMAIUU U3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHUE YCTHBIC COOOIIEHUs, 00001Iass nH(OpMAIHIO U3
HECKOJIbKMX HWCTOYHUKOB (DU3MUYECKOTO COJIEp)KAaHUS, B TOM 4YHCIIC MyOJIMYHO TPEICTABIATH
pe3yabpTaThl IMPOEKTHOM WM HCCIEIOBAaTEIbCKOM JEATEIbHOCTH, IPU HSTOM TIPaMOTHO
UCTIONB30BaTh M3yUYEHHBI TOHATUWHBIA ammapar Kypca (U3UKH, COMPOBOXKAATH BBICTYILJICHHE
IIpEe3eHTaLUEH;

NP BBIMOTHEHUN YYeOHBIX MPOEKTOB W HCCIENOBAHUM (DU3MUECKHUX IMPOILIECCOB PACHpPEeNiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTABJICHHBIMU 3aJa4aMH, CIICUThH 32 BBITTOJIHEHHUEM
TUTaHa JIEHCTBUH W KOPPEKTHPOBATh €ro, aJeKBAaTHO OIEHWBAaTh COOCTBEHHBIN BKIIA] B
JeATEIbHOCTh TPYMIIbl, BBICTPAUBAaTh KOMMYHHKAaTUBHOE B3aUMOJCICTBUE, IPOSABIISIS TOTOBHOCTh
pa3pemniaTb KOH(IUKTHI.



K xoHiy oOydeHust B 9 KJiacce mpeaMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpakaTb
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCYETA, MaTepualibHas TOUYKA, TPAEKTOPUsI, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHMS, nedopmanus (ympyras, IIaCTUYECKas), TpEeHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO
TBEPJIOE TEJIO, LIEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHMUYECKUE KOJeOaHUsI M BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, LIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OMU30PYKOCTh M JabHO30PKOCTh, CHEKTPhl MCIYCKAaHUS M TMOTJIOIIEHHs, anbda-, 6eta- u
raMma-u3Jy4eHus, U30TOIb, i/IepHas YHEPreTHKA;

paznuyath  sABICHMS  (PaBHOMEPHOE UM  HEPAaBHOMEPHOE  IPSIMOJIMHEHHOE  JBHMIKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JIBH)KEHUE, CBOOOHOE Ma/ieHue TeJl, PABHOMEPHOE JIBU)KEHUE
[0 OKPYXHOCTH, B3aHUMOJEHCTBHE TeJ, PEAKTUBHOE JIBUXKEHUE, KOJIeOATEIbHOE JBHKCHHE
(3aTyxarolye M BBIHYKJEHHBIE KOJICOaHMsI), pE30HAHC, BOJHOBOE ABM)KEHHE, OTPAKEHUE 3BYKa,
NPSIMOJIMHEMHOE PAacIpOCTPAaHEHHE, OTPAKEHUE U IPEIOMIIEHME CBETA, IMOJIHOE BHYTPEHHEE
OTpaXCHHE CBETA, pa3OKEHUE OENIoro CBeTa B CHEKTP M CIIOKEHHE CIEKTPAIbHBIX I[BETOB,
JMCIIepCUsl CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHME JIMHEHUYATOro CHEKTpa
U3JIy4YEHHs) IO ONMMCAHUIO UX XApPAaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB, JTEMOHCTPUPYIOLINX
JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3YUYCHHBIX (PU3MUECKUX SBICHUHI B OKPY)KAIOLIEM MHpeE (B TOM YHUCIIe
¢dusnyeckue sSBIEHUS B MPUPOJE: MPUIMBHI U OTJIUBBI, ABMKeHUE I1aHeT COMHEYHON CHUCTEMBI,
PEAKTUBHOE JIBUKEHHUE XUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHUE,
ceificMu4eckue BOJIHBI, IIyHaMHM, X0, [[BETA TeJl, ONTHYECKUE ABJIEHUS B IPUPOAE, OMOIOrHUECKOe
JeCTBUE BUAMMOTrO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOIO W3IYYEHUH, €CTECTBEHHBIH
PaAMOaKTUBHBIN (OH, KOCMUYECKHUE JIy4H, PaJMOAKTUBHOE W3IIy4EHHE MPHUPOJHBIX MHUHEPAJIOB,
NeMCTBUE paJMOAKTHBHBIX HW3Iy4YEHUH HAa OpPraHuW3M 4eJOBEKa), MpPH OSTOM NEpPeBOIUTH
NPaKTUYECKYIO 3aj]auy B Y4eOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3HUECKUX
SIBJICHMI;

OTMCHIBATh M3YYCHHBIE CBOWCTBA TEJ M (PU3UUYECKHE SBICHUS, UCHOB3Ys (PU3NUECKHE BEIMYMHBI
(cpemHsis M MrHOBEHHAass CKOPOCTb Tejda TIpM HEPAaBHOMEPHOM JBM)KCHUH, YCKOpPEHHE,
nepeMelieHue, MMy Th, YIiioBasi CKOPOCTb, CUJIa TPEHUS, CHJIa yIPYTOCTH, Chjla TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAaJieHHs, BeC Tea, HMMIIYJbC Tela, HMMIYJbC CHJIbI, MeXaHudyeckas pabora Hu
MOIITHOCTb, MTOTEHLIUAIbHAS YHEPIUs Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 36MJIU, IOTCHIIMATbHAS
SHEprus C)KaToOW TPYKWHBI, KHHETUYECKAst YHEPIHs, TOJHAsS MEXaHHYEeCKash SHEPTHs, MEPUoOJ H
yacToTa Kosie0aHuil, AJIMHa BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa TOHA, CKOPOCTh CBETA, IOKA3aTeNb
IPETOMIIEHUS CPEJibl), IPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, O0O3HAYEHUS U €IMHHIBI (PU3UUYECKUX BEIMYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH TpPapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SABJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPaHEHUS
SHEpPrMH, 3aKOH BCEMHUPHOTO  TATOTEHWs, MPUHIMI  CYNEpHO3MLUU  CWJI, I[PHUHLUI
otHocuTenbHOCTH ["anmuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKCHUS
U TPEJIOMJICHUS CBETa, 3aKOHbI COXPAaHEHHs 3apsI0BOTO M MAacCOBOTO 4YHCEN IpH SAEPHBIX
peakuusix, INpU 3TOM JaBaTb CJIOBECHYIO (OPMYJUPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTeMaTHYECKOE BbIPa)KEHUE;

OOBSCHATh (PU3MYECKHE MPOLECChl W CBOICTBAa TeJl, B TOM 4YMUCIE€ M B KOHTEKCTE CHUTyalUi
IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO--CIIEJCTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKHUX MIaroB C OMOpOM Ha 2—3 M3YYEHHBIX CBOICTBAa (U3UUECKUX
SIBTICHUH, (PH3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemath pacd€THbIE 3a/1a4M (ONUparoecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIONIb3Ys 3aKOHBI U
dopMybl, CBs3bIBarOIIME (U3WYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/laud
3alUCBIBaTh KPATKOE YCJIOBUE, BBISABIIATH HEJOCTAIOIIME WM W30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBl M (OpMyJIbI, HEOOXOIWMBIC JJS pEIICHHs, MPOBOIUTH pAcY€Thl M OIICHUBAThH
PEATUCTUYHOCTD MTOJYYEHHOTO 3HauUeHUsI (PU3MUECKON BEJIINYHHBI,

pacno3HaBaTh HpPOOJEMBbI, KOTOPbIE MOXKHO pELIMTh MpPU MOMOIIM (U3NYECKHX METOJIOB,
UCIIOJIb3Ysl OIMCAHME MCCIIEJOBAaHUS, BBIIEIATH IPOBEPSAEMOE IPEANOJIOKEHHE, OLEHUBAThH
NpaBWIBHOCTh MOpsAKA TPOBEICHMS HCCIEAOBAaHUs, [elaTh BBIBOJAbBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJCHUN U OTIBITOB;

OPOBOJUTH OIBITBI MO HAOMIONEHHIO (DU3MYECKHX SIBICHUM WINM (PU3HUECKUX CBONCTB Tell
(m3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHHUS HHEPIUH, 3aBUCHUMOCTH IEpHOAA
KOJICOAHUH MPYKHUHHOTO MAasiTHUKA OT MAcChl Ipy3a U *KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMITTUTYIBI MaJIbIX KOJICOAHWH, MPSIMOJIUHEHHOE PACIpPOCTPAaHEHUE CBETA, pa3JIOKEHUE Oeoro
CBETa B CIIEKTpP, U3YyUCHHE CBOMCTB M300pa’keHHs B IJIOCKOM 3€pKaje M CBOMCTB M300pa)KeHUs
npeaMera B cobuparoeit TuH3e, HaOMI0JeHNe CIUIONIHBIX U JIMHEHUYAThIX CHEKTPOB M3ITyUeHHS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pYIOBaHHUS, OMHCHIBATH XOJI
OTIBITA ¥ €T0 PE3YNbTaThl, JOPMYIHPOBATH BHIBOJIBI,

IPOBOJUTH IPU HEOOXOJUMOCTH CEPUI0 NPSAMBIX HM3MEPEHMH, ONpeeNsas CpeiHee 3HAYCHHE
u3MepseMoil BelnuMHbl ((POKycHOe paccTosHuEe coOuparolieil JIMH3bI), 00OCHOBBIBATH BHIOOD
crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUO0pa);

IPOBOJUTh HCCIIEOBAHUE 3aBUCHUMOCTEH (M3NYECKMX BEJIIMYMH C HCIOJIB30BAaHUEM MPSIMBIX
U3MEpEeHUil (3aBUCUMOCTh MyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBIKEHHUHM 0€3 HayallbHON
CKOpOCTH, MEpHoAa KolIeOaHUH MaTeMaTHYECKOT0 MasTHUKA OT JJMHBI HUTH, 3aBUCHMOCTH yTJIa
OTpPaKEHHsI CBETa OT yIJla MaJCHUS W YIJIa TMPEJOMJICHHS OT yrjia TaJeHUs): IUIAHUPOBAThH
UCCIIEIOBaHUE, CAMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (PUKCHPOBATh pPE3yJIbTaThl MOJIYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOJIHIl M TPa(HKOB, EJIaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICI0BaHMS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PH3MUECKUX BEIMYMH (CPETHSSI CKOPOCTh U YCKOPEHHE Teia
IIpU PABHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOIO MaJeHUs, >XECTKOCTb IPYXKHHBI,
KO3(pPULIMEHT TpeHHsI CKOJBXEHHUs, MeXaHudeckas paboTa M MOLIHOCTb, YacTOTa U MEPUOJ
KOJICOAHUN MaTeMaTH4YECKOTO U MPY>KMHHOTO MAasATHUKOB, ONTHYECKasl CUJIa cOOMparoIeil JIUH3bI,
pPaZMOaKTUBHBIA (DOH): IIIAHUPOBATH M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIenys TPEIIOKEHHON WHCTPYKIMH, BBIYUCISTh 3HAUYCHHE BEITUYNHBI U
aHAJIM3UPOBATh MOJYUYCHHbIE PE3YJIbTATHI C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUH;
coOiroAaTh MpaBuiia TEXHUKHM 0€30MacHOCTH IpU padoTe ¢ 1ab0opaTOpHBIM 000pYI0BaHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKM H3YyYEHHBIX (U3MYECKUX MOJEIEH: MaTepualbHas TOUKa,
a0CoOTHO TBEPIOE TENO, TOYCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHAs MOJIEINb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO s1JIpa;

XapaKTepu30BaTh NPUHLMIIBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMopoil Ha WX omucaHus (B TOM 4HCIE: CIUAOMETp, JATUUKHU IOJIOKEHHs, PACCTOSIHUA U
YCKOPEHHUs, paKeTa, »dXOJIOT, OYKH, IEpHCKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SBJICHUI U HEOOXOAMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTH4YHbIE PHUCYHKH HM3YYCHHBIX TEXHHYECKMX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIIEHUH Y4eOHO--TIPaKTUYECKUX
3aja4, ONTHYECKUE CXEMBI JJISl TIOCTPOCHUSI M300paXeHWH B IUIOCKOM 3epKajie M cOoOMparomieit
JMH3E;



OPUBOJUTH MPUMEPHl (HAXOAUTh WHGOPMALMIO O MpHUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
¢u3nyecKkux 3HAHUN B MOBCEIHEBHOM KM3HU AJIs o0ecrieueHus Oe30MacHOCTH MPU OOpalieHUH €
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHMs 3/I0pOBbS M COOJIOAECHUS HOPM
HKOJIOTMYECKOTO ITOBEJEHUS B OKPYKAOLIEH Cpele;

OCYILECTBIISATh MOMCK WHpOpManuu (GHU3UUECKOro cojepkaHus B VHTepHETe, caMOCTOSTENHEHO
(GopMyIHpys TOMCKOBBIM 3ampoc, HAXOOUTh ITyTH OIpPEIENCHUS IOCTOBEPHOCTH IONyYEHHOU
UH(QOPMALUU Ha OCHOBE UMEIOIIMXCSI 3HAHUH U JONOJHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh IPH  BBIMOJIHEHUM Y4YEOHBIX 33JaHUN  Hay4yHO--TIONMYJSIPHYIO JIUTEpaTypy
bu3nyeckoro cojep)kaHus, CIpaBOYHbIE MaTepHaibl, pecypchl ceTu WHTepHeT, BilaneTh
npuéMaMM KOHCHEKTHPOBAaHUS TeKCTa, NpeoOpa3oBaHus HHPOpPMALUU M3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/laBaThb COOCTBEHHBIE NHMCBbMEHHBIE M YCTHbIE COOOLIEHHMs Ha OCHOBE HH(pOpMAIMU U3
HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJACP)KaHUs, IyOJMYHO MPEACTABISATh PE3YIbTATHI
IIPOEKTHOM WM MCCIEAOBATENbCKOM NEATEIbHOCTH, IIPM 3TOM TIPAMOTHO MCIIOJIB30BATh
W3YYEHHBIN MOHSITUMHBIN anmapar u3ydyaeMoro pasziena (pU3UMKU U COMPOBOXKIATh BHICTYIUICHHUE
npe3eHTanuei ¢ yu€ToM 0ocoOEHHOCTEH ay TMTOPUN CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudgposrbie)
Konrpoabusie IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnea 1. ®usnka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHpPa
but6mmoreka [{OK
1.1 o - 2
H3Hia - Hayka O npHpose https://m.edso0.ru/7f416194
but6mmoreka [JOK
1.2 du3uYecKre BeTUYNHbI 2 1
https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.3 EcrecTBeHHOHA i METOJT TIO3HA 2 1
TOCTBCHHEOHAYHBIM METOA HOSHARMA https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pasznen 2. [lepBoHayasibHbIE CBeleHUsI 0 CTPOCHUM BellecTBA
bubmuoreka [JOK
2.1 CtpoeHue BemecTBa 1
TPOCHHE BELIECTE https://m.edso00.ru/7f416194
BI)KEHUE U B3aUMO/JICHCTBHE YACTHI]
2.2 fe cotBa 2 1 bubmoreka IIOK
B https://m.edso0.ru/7f416194
bubnmorexa [JOK
2.3 A 2
TPETATHHE COCTONHAA Betlecta https://m.eds00.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBHe Tel
3.1 Mexannueckoe JIBUKEHUE 3 bubnmorexa [TOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK

32 Mrepuns, macca, mioTHOCTS 4 ! https://m.eds00.ru/7f416194
but6mmoreka [JOK
33 (una. Bujet cnn 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBnenust TBEPALIMU 3 bubnuotexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
42 Hlapnetie xHAKoCTH > https://m.edso0.ru/7f416194
but6mmoreka [JOK
43 Atmochepioe Aapenie 0 https://m.eds00.ru/7f416194
44 JlelicTBUE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnea 5. PaGora m MOIHOCTB. JHEprus
but6mmoreka [JOK
>1 Paora 1 MommoCT, 3 ! https://m.edso00.ru/7f416194
bubnmoreka [JOK
52 Hpoctbie MEXAHH3MbI > ! https://m.edso00.ru/7f416194
bu6nuoreka [JOK
: M 4 1
53 eXATTECKAT SHEpTIA https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. TermioBblie AiBJIeHUSA
. bubmuorexa [JOK
11 CTpoenue u cBoicTBA BemecTra ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 Tenossie nponeccal 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
51 DIIEKTPUYECKUE 3aps/ibl. 3apsSKEHHbBIE Tela 7 1 bubnnorexa [HOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmorexa [{OK
2.2 IToCTOSHHBIN NEKTPUYECKUI TOK 20 1 7 httns://m.edsoo.ru/7fA181ce
bu6mmorexa [JOK
2. M 6 1 1.5
3 ATHHTHBIC ABICHI https://m edso0.ru/7f4181ce
bub6nmoreka [JOK
24 4
UICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145


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

9 KUIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaunMeHnoBaHue pa3aesioB H TeM nuppoBbIe
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHn4ecKkoe IBMKCHUE U CIIOCOOBI €T0 bu6mmorexa [IOK
11 10 1
OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 B i 20 1 3
JanMoencTBIe Tei https://m.edsoo.ru/7f41a4a6
bu6mmorexa [{OK
1.3 3 10 3
AKOHB COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUs U BOJHbI
bu6mmorexa [{OK
2.1 M 7 3
CXAHMICCKHE KONEOanH https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
2.2 M . 8 1
CXAHHYCCKHE BOTHBI. 3BYK 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasnen 3. 3J'leKTp0MaFHHTHOC 0JIC U 3JICKTPOMArHUTHBLIC BOJIHBI

BJ'IGKTPOMaFHI/ITHOG IIOJIC 1

3.1 6
ANEKTPOMATrHUTHBIC BOJHBI
Wroro mo pazneny 6
Paspnen 4. CBeToBBIC SIBJICHUSA
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [{OK


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

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

bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmmoreka [JOK
4.3 PaznoxeHnue 6e10ro cBETa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen S. KBanToBbIe siBJIeHUSA
bu6nuoreka [JOK
51 Hcnyckanue v moryiomnieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
52 CTpoCHHE ATOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 Anepibie peaxiin ! L 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazpeny 17
Pasnea 6. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE CONIEPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27


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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypcbl

Ne Hara Hcnoans3oBanue

Tema ypoka Kontpoabubie IIpakTHuyeckue
n/n Bcero u3ydyeHuss 000OpyAOBAHUA

padoThI padoThbI nenTpa
€CTeCTBEHHOHAYYHOI U
TeXHOJOTHYeCKOM
HanpaBJIeHHOCTEH
«Touxka pocra»

®du3uka — HaykKa 0 IpUpo/Ie.

1 1
SIBrieHus IPUPOIBI
2 duznueckue sIBICHUs 1
3 dusznueckue BeIMUUHBI U UX 1
n3MepeHue
Hcnone3zoBanue
VYpok-uccnenosanue "N3mepenue 060pyI0BaHHS LIEHTpPA
4 TEMIIEPATYPHI IIPHA OMOIIU 1 1 €CTECTBCHHOHAY4YHOH H
KHUJIKOCTHOTO TEPMOMETPA U JATIHKA TEXHOJIOTHYECKOM
TeMneparypbl"” HanpasJIeHHOCTEN
«Touka pocTa»
MeTozbl Hay4yHOTO IO3HAHUS.
5 Onucanue Gpu3nyecKux sBICHUH C 1 Bubmmorexa LIOK
N https://m.edsoo.ru/ff09f72a
HOMOIIBIO MOJieNei
6 VYpok-uccnenosanue "[Iposepka 1 1

TUIIOTE3bl: JAIbHOCTD MOJIETA mIapuka,



https://m.edsoo.ru/ff09f72a

MYIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, yeM OOJIbIIIe BHICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,

Hcnonw3oBaHue
000py1I0BaHUS LIEHTPA
€CTECTBEHHOHAYYHOU U
TEXHOJIOTHIECKOM

7 JTIOKa3bIBAIOIIUE TUCKPETHOE .
CTpoCHHe BemmecTBa HaIpaBJICHHOCTEH
«Touka pocta»
bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHHE YacTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HaOJIIOIEHUIO TETUIOBOTO PACIIHPEHHS
Ta30B»
10 ArperaTHblE COCTOSIHHS BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3AeTy bubnuotexa [JOK
«IlepBoHauanbHbIEC CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUHU BEIIECTBA»
MexaHu4ecKkoe ABUKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bubmuoreka [JOK
13 Ckopocts. EAHHHLE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer myTi 1 BpeMeHM IBYKCHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bubmmoreka [JOK

HHCPTHOCTH TEJI

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet macchl

bubmuoreka [JOK

16 1 00beMa Tejia 0 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopartopHas pabota «Onpenenenne
IJIOTHOCTHU TBEPIOTO TEIIay»
18 Pemenue 3amad nmo treme "IL1oTHOCTD but6mmoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucThKa
19 B3auMonencTeus teir. Cuira
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCHMOCTH PACTSKCHHS
(mepopmarn) npy>KUHBI OT
MPUIIOKEHHOMN CHJITBI»
21 SIBnenune Tarorenus. Cuiia TSHKECTH
CBsi3b MEX]Iy CUIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa [JOK
https://m.edsoo.ru/ff0a1778
3aga4 no teme "Cuna TsoxkecT"
93 Cuiia TSKECTH Ha APYTUX IJIaHeTax. bubnmoreka [JOK
DU3NYECKUE XaAPAKTEPUCTUKHU IJTAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Msmepetine cit. JlusamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [{IOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al1778
Clio’)keHue IBYX CHJI, HAIPABIEHHBIX
26 10 OJTHOM TPSIMOM. bubmmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAS CHIT
97 Pemienue 3anau mo teme

"PaBHoaeiicTByrOMIas cui"



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Cuna tpenus u e€ Buipl. Tpenue B

bubmuoreka [JOK

28
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota «3yuenue
3aBUCUMOCTH CHJIBI TPCHUS
29 CKOJIBYKEHUS OT CIWIBI TaBICHUA U bubmrorexa LOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCSI
MOBEPXHOCTEM»
30 Pemenue 3apad Ha onpeneneHue
PaBHOAECHCTBYIOLIEN CHJIbI
Pemenne 3amad mo Temam: «Bec
31 tenay, «[' padpudeckoe n3odpaxkeHue bu6nuoreka IIOK
cuy, «Cunely, «PaBHOACHCTBYOIITAS https://m.edsoo.ru/ff0aldeQ
CHID»
KonTponbHas paboTa o Temam:
«Mexanudeckoe IBHKEHHES», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"'paduueckoe n3o00pakeHne CUID»,
«Cunn
33 JaBnenue. CriocoObl yMEHBIICHHUS U bubmuorexa [JOK
YBEJIMUEHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaenue raza. 3aBUCHUMOCTh
34 aBJICHUS ra3a oT 00BéMa bubnmorexa LIOK
’ https://m.edso0.ru/ff0a2376
TEMIEPATypPhI
Ilepenaya gaBieHusT TBEPALIMU
P P bubnnoreka [JOK
35 TEJIaMU, JXUAKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH Ilackams
36 JlaBiieHME B )KUJKOCTH U Ta3e, bu6mmoteka [{JOK

BBI3BAHHOC )IefICTBHeM CHIJIBI TSIDKECTHU

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

37

38

39

40

41

42

43

44

45

46

47

48

Pemenne 3anau o teme «Jlapnexue B
JKUJIKOCTH U Ta3e. 3akoH [lackasy

CooOuiaromuecs cocybl

I'mapaBanueckuit mpece

ManowmeTtpsl. [TopuiaeBoit
JKUJIKOCTHBIA HAcoC

ATmocdepa 3eMiH U IPUYUHBI €€
CYLIECTBOBaHMS

Bec Bo3ayxa. ATmMochepHoe
JTaBJICHUE

N3mepenune atMoc(epHOro 1aBiIeHuUs.
OnsiT Toppuuennu

3aBUCUMOCTH aTMOC(epHOTO
JAAaBJICHUA OT BBICOTHI HAJl YPOBHEM
Mopst

bapomerp-aneponn. ATMochepHoe
AaBJICHUC HA PA3JIMYHBIX BBICOTAX

Pemrenue 3agau mo reme "
AtmocdepHoe naBieHue"

JelicTBue ®UIKOCTH U Ta3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaboparopHast pabota «OnpeneneHue
BBITAJIKMBAIOIICH CHUIIBI,
JEUCTBYIOILEH HA TEJIO, TOIPYKEHHOE
B JKUJIKOCTB)»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2da8

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3276

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

50

51

52

53

54

55

56

57

58

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
Tella B BOJIE OT 00BEMA MOTpyKEHHOU
B )KHJIKOCTh YaCTH Telay

IImaBanue Ten

JlabGopaTopHas pabota
"KoHcTpynpoBaHue apeomeTpa uin
KOHCTPYHpPOBaHHUE JIOJIKH U
onpeenaeHue e€ rpy30no01bEMHOCTH"

Pemenue 3agau mo remam: «IlmaBanue
cynoB. BoznyxomniaBanuey,
«JlaBJIeHHE TBEPIBIX TEN, JKUIKOCTEH
H Ta30B»

KonrtponsHas pabora o Teme

«JlaBneHue TBEpAbIX TEN, )KUAKOCTEH
U ra3oB»

Mexanudeckas padota

Momaocts. EquHUIEI MOIITHOCTH

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM MpH
MOABEME II0 JecTHUIE"

[IpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peruare
Pbruaru B TexHHKE, OBITY U IPUPOJIE.

JlaboparopHast pabota
«HccnenoBanue yCioBUil paBHOBECHSI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0a3654

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

but6mmoreka [{IOK
https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK

0.5 https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

peIyara»

Pemenue 3agay mo teme «Y CIOBUA
PaBHOBECHSI pblYara

but6mmoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment nosesnoro aecTpust
Mexanmu3ma. Jlaboparopnas pabota
«3mepenue KII1/| HakinoHHOM
TJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
motrHocTb, KITJT"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

63

64

65

66

67

68

MexaHudeckas SJHEprusi.
Kunernueckas u noTeHIMaibHas
JHEprus

3aKOH COXpaHEHUs MEXaHUUYECKON
SHEPruu

YPOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAIILHOE OINPECIICHHE
W3MEHEHUS KUHETUYECKON U
MOTEHIIMATBLHON SHEPTUU TIPU
CKaTBIBAHUHM TeJIa IO HAKJIOHHOU
TIJIOCKOCTH"

Konrponsnas padora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTUD
PesepBHbIil ypok. PaboTta ¢ TekcTamu
o teme "MexaHnyeckoe ABuxkeHue"
PesepBubIitl ypok. Paborta ¢ Tekctamu
o Teme "JlaBnenue TBEPABIX TeEI,
JKUKOCTEN U ra3oB"

PesepBHEIit ypok. Paborta ¢ TekcTamu

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

bubnunoreka [JOK
https://m.edsoo.ru/ff0a4360

but6mmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

bubnunoreka [JOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

o teMe "PadoTta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



8 KUIACC

Koun4yecTBo yacos HUcnoan3oBanue
000opy/10BaHus LIEHTPA
€CTECTBEHHOHAYYHOH U

TEXHOJIOTHYeCKOM
Ne Hara HaNpaBJIeHHOCTel
Tema ypoka Konrpoabnsie IlpakTHueckue
n/n Bcero u3yueHuss  «Touka pocra»
padoThI padoThI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE
pecypchl

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

KMHETHYECKOM TEOPUH U UX OIBITHBIE 1 Bubnmorexa [IOK

P https://m.edsoo.ru/ff0a5256

MOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJIEKYJT 1

Mopenu TBEPIOTO, JKUJKOTO U 1 bu6nunoreka [JOK

ra3000pa3HOro COCTOSHUN BEIIeCTBa https://m.edsoo.ru/ff0a540e

OOBbsicHeHHEe CBOUCTB TBEPOTO,

KHUJKOTO U Ta3000pa3HOT0 COCTOSIHUIMA 1

BEILIECTBA HA OCHOBE MOJIOKEHUI

MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
Hcnonb3zoBanue
00opy0BaHuUs LIEHTPA
€CTECTBEHHOHAYy4YHOU U

Kpucrannnaeckue u amopHbie Tena 1 TEXHOJIOTUUECKOU

HaIlpaBJICHHOCTEN
«Touka pocTa»
bubmnorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

https://m.edsoo.ru/ff0a5800

TemnooOMeH 1 TEIIOBOE paBHOBECHE

5 CmauuBaHue M KallWJUBSIPHOCTb. bubnmoreka [JOK
[ToBepxHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
Hcnonb3oBanue
000py1I0BaHUS IIEHTPA
€CTECTBEHHOHAYYHOU U
7 TemoBoe paclIMpeHue U cxaThue TeXHonomquKOIf
HampaBlIeHHOCTEN
«Touka pocta»
bubnunoreka [JOK
https://m.edsoo.ru/ff0a5a26
Hcnonb3oBanue
Temnepatypa. CBsi3b TeMIIEpaTyphl CO 00opynoBaHus HCHTIja
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS eCTeCTBeHHOHay[iHOH 1
TEXHOJIOTHYECKOU
YaCTHII .
HampaBlIeHHOCTEN
«Touka pocta»
9 Buytpennss sHeprus. CriocoOsl bu6muoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenaun bubnnorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnaeckoe
11 HCII0JIL30BaHUE TCIUIOBEIX CBOMCTB Bbubnunoreka LIOK
BEIIECTB U MAaTEPHAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus"
12 KonnuecTBo TEIIOTHL. Y AeIbHAs bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIIOBOTO OanaHca. bu6mmoteka [{JOK

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

JlabopaTopHas pabota
"UccaenoBanue ABJICHUS

bubmuoreka [JOK

14
TEIJI000MEHa MPU CMENTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"
Pacuer konnuecTBa TEIIOTHI,
15 HEO0OXOIMMOTO /I HarpeBaHus Teja
Y BBIIETISIEMOTO UM IIPU OXJIaKICHUN
16 JlaboparopHas padota "Omnpenernenue bubnmnorexa [JOK
yAEIbHON TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOINBA. Y JeibHas TeIoTa bu6muoreka [IOK
cropaHus https://m.edsoo.ru/ff0a7b5a
Hcnonb3oBanue
000pyI0BaHUS IIEHTPA
€CTECTBEHHOHAYYHOU U
[InaBnenue u oTBepIeBaHUE .
TEXHOJIOTUUECKOU
18 KPUCTAJUTMYECKUX TeJl. Y JAesbHast .
HaIpaBJIeHHOCTEN
TEIJI0TA IJIaBJICHUS
«Touka pocta»
but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas padota "Omnpezenenue bubnmnorexa [[OK
yAEJIbHON TEIUIOTHI IJIaBJICHUS A" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCALHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora
21 napooOpa3zoBaHUs U KOHJICHCAITIH. bubnmnorexka [JOK
3aBUCUMOCTh TEMIIEPATYPhbl KUTICHUS https://m.edsoo.ru/ff0a786c¢
0T aTMOC(EpPHOTO JaBICHUS
99 BnaxxaocTs Bozmyxa. JlabopaTopHas bubnuoreka [IOK

pabota "Onpenenenue

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

OTHOCHUTEIFHOM BIAXXHOCTH BO3IyXxa"

Pemenue 3agau Ha onpenenenne
BJIA’)KHOCTH BO3yXa

24

[IpuHIHIB pabOTHI TETIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KIIJI TermoBoro aBUraTes.
TeroBeIe NBUTATENN U 3aIATA
OKpYKaroIle cpeabl

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHHUS U IPEBPALICHUS
OHCPTIHUU B TCIJIOBBIX ITPOLECCax

[ToaroroBka K KOHTPOJILHOM paboTe
no TeMe "TennoBnie ABJICHUS.
N3MmeHeHne arperaTHbIX COCTOSTHUH
BemecTna"

KoHntposbHas paboTa no teme
"TermnoBele aBiaeuua. U3Mmenenne
arperaTHBIX COCTOSIHH BemiecTra"

DnekTpusanus tei. J[Ba pona
INEKTPUYECKUX 3apSI0B

bubnunoreka [JOK
https://m.edsoo.ru/ff0a83f2

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue "DieKTpr3aIus
TeJ UHAYKIUEN U IPH
COIIPUKOCHOBEHUH"

31

32

B3anMopeincTere 3apsKeHHBIX TElL.
3akon Kynona

DNEKTPUUYECKOE TOJIE.
Hanpsi>keHHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHDmn cynepnosuuuu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

BJIEKTPUYECKUX TOJEH

Hocutenu snekTpuyeckux 3apsjios.

33 OnemeHnTtapHbli 3apsa. CTpoeHue
aToMa
34 [IpoBOOHMKY U TUAIIEKTPUKU. 3aKOH bu6muoreka [{IOK
COXPaHEHUS JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHNE bubnuotexa [JOK
CBOMCTB AJIEKTPUUYECKHUX 3aPs/IOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUYECKU TOK, YCIOBUS €r0
36 cyliecTBOBaHusA. McTOUHUKHA bubmmorexa TTOK
y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOT0 TOKa
37 JleficTBUS STIEKTPUUYECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO OIS HAa TIPOBOJHUKH 1
U AUDJIEKTPUKH"
39 DIEeKTPUYECKUH TOK B METaJLIaX, bu6muoreka [IOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas Henb U €€ COCTaBHbIE
4acTH
but6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6
Hcnonws3oBanue
Cuna Toka. JJaboparopHnas pabota
" 000pyI0BaHUS IIEHTPA
41 W3mepeHnue U peryJInpoBaHUE CUJIbI 0.5

TOKa"

€CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOU
HaIpaBJICHHOCTEN
«Touka pocTa»


https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

QHGKTPI/I‘-IGCKOG HaITPAKCHHUC.

Hcnonb3oBanue
00opyOBaHuUs LIEHTPA
€CTECTBEHHOHAYYHOU U

42 Boast™merp. JIabopaTtopHas pabota 05 TEXHOJIOTHYECKON
"N3mepenue u peryirupoBaHue ' HaIlPaBJICHHOCTEU
HanpspkeHus" «Touka pocra»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9e14

43 ConpoTHBIIeHHE TPOBOAHHKA. Bu6miorexa [OK
VY aenbHOE CONPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738

Hcnonb3oBanue
00opyIOBaHuUs IIEHTPA
JlaboparopHast paboTa "3aBHCHMOCTh €CTECTBEHHOHAYYHOU U

44 INEKTPUYECKOTO CONPOTUBIICHUS 1 TEXHOJIOTHYECKON
IMPOBOAHMKA OT €TI0 AJIUHBI, INIOMAaan HaHpaBHCHHOCTef/'I
MOIEPEYHOI0 CEUeHUs U MaTepuana" «Touka pocTa»

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0aa738
3aBUCUMOCTH CHJIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa ams yyacTka buomiorexa LIOK

https://m.edsoo.ru/ff0aad4a
1enu

Hcnonb3oBanue
JlabopaTopHas paboTa 000py1I0BaHUS IIEHTPA
"UccnenoBanue 3aBUCUMOCTH CHITBI €CTECTBEHHOHAYYHO! U

46 TOKa, UIYIIEro 4epe3 pe3ucTop, oT 1 TEXHOJIOTHYECKON
COTPOTHUBIICHUS PE3UCTOPA U HanpaBlIeHHOCTEN

HaIpsKEHUs Ha pe3uctope”

«Touka pocra»
bu6mmoreka [{IOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

47

48

49

50

o1

IlocnenoBarenbpHOE B napaaicIbHOC
COCIUHCHUS ITPOBOIJHUKOB

JlaGopartopHas pabota "IIpoBepka
HpaBHiIa CIOKEHHS HANIPSDKCHUH MTpH
MOCTIeI0BATEIbHOM COSIMHEHUH ABYX
pe3uctopos"

JlaGopaTopHas pabora "IIpoBepka
TpaBuUJIa I CHITBI TOKA MPU
HapayIeIbHOM COCAMHECHUH
pe3uctopoB”

Pemenue 3aga4 Ha npuMEHEeHHE
3akoHa OMa 715 pa3IuyHOro
COEIMHEHMSI IPOBOAHUKOB

PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH Jxoyins-Jlenna

https://m.edsoo.ru/ff0aa04e

Hcnonn3oBanue
000py1I0BaHUS IIEHTPA
€CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOH
HaIpaBJIEeHHOCTEN
«Touka pocTa»
bubnunoreka [JOK
https://m.edsoo.ru/ff0aaa58

Hcnonb3oBanue

000py1I0BaHUS IIEHTPA
€CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOMN
HaIpaBJICHHOCTEH
«Touka pocta»
bubmmoreka [JOK
https://m.edsoo.ru/ff0aadle

Hcnonb3oBanue

00opyI0BaHuUs IIEHTPA
€CTECTBEHHOHAYYHOU U
TEXHOJIOTNICCKOM
HaIpaBJICHHOCTEN
«Touka pocta»
bubnuoreka [JOK
https://m.edsoo.ru/ff0aaf8a
but6mmoreka [JOK
https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

JlaGopartopHas pabota "Onpenenenue

Hcnonb3oBanue
00opyOBaHuUs LIEHTPA
€CTECTBEHHOHAYYHOU U

TEXHOJIOTHYECKON
52 PpaboThl U MOLIIHOCTHU AJIEKTPUUYECKOTO .
" HaTpaBlIEHHOCTEN
TOKa
«Touka pocta»
bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0
DneKTpUUYeCcKre HEenHu U MOTpeOUTEIN
53 3JICKTPHUYECKOI SHEPTUU B OBIT bubmorexa LOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEeKTPUUYECKUE 3apsi/Ibl.
54 3apsoKeHHBIE TeNa U UX bubmorexa [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBUS. [10CTOSHHBIHM
BJIEKTPUUECKUNA TOK"
KonTponbhas pabota no teme
"DeKTpUUeCcKue 3apsbl.
bubnunorexa LIOK
55 3apsoKeHHBIE Tela U UX
N . https://m.edsoo.ru/ff0abea8
B3auMoecTBUs. [locTOSHHBIN
3JEKTPUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, HX
B3aMOJEHCTBHE
57 VYpok-uccnenosanue "N3yuenue bu6mmoteka [{JOK
MoJieH MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe noJjie. MarHuTHOE 1oJie
but6mmoreka [IOK
58 3eMiTu ¥ eTo 3HaUeHUE JIJIS )KU3HH Ha
https://m.edsoo.ru/ff0acOba
3emie
59 OmnbiT OpcTena. MarautHoe mosie bubnuotexa [JOK



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

60

61

3JIEKTPUYECKOTro TOKa MarautHoe
M10JI€ KaTyLIKH C TOKOM

[IpumeHeHne IEKTPOMAarHuToB B
texnuke. JlaboparopHas pabora
"N3ydeHne neicTBUSI MATHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

ONeKTpOABUIaTENb IOCTOSTHHOTO
ToKa. Mcnonb3oBanue
AJIEKTPOABUraTENEH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabGopaTopHas pabora
"KOHCTpyHpOBaHUE U U3yUECHHE
paboThI BJIeKTpoABUTATENS "

0.5

https://m.edsoo.ru/ff0ac1d?2

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnsiTel @apanes. 3aKoH
JIEKTPOMArHUTHON MHIYKLIUH.
IIpaBuno Jlenna

63

64

65

66

OnexrporerepaTop. CriocoObt
MOJYYECHUS AJIEKTPUUIECKON SHEPTUU.
DIEeKTPOCTaHIIUHU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPrUU

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEeKTPUYECKUE U
MarHuTHBIE ABJIEHUA"

KonTponbHas pabota mo Teme
"DeKTpUUeCKUEe U MarHUTHbBIE
sIBJICHUS "

PesepBHbIit ypok. Pabota ¢ TekcTamu
o Teme "TertoBble ABIeHUA"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepubIitl ypok. Paborta ¢ Tekctamu
67 1o Teme "ITocTosTHHBIH
AJIEKTPUYECKUNA TOK"

68 PesepBHblit ypok. Pabota ¢ Tekctamu

no TeMe "MardutHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

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



https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
° ara u¢poBbI
Jlj;n Tema ypoxa Bcero Kontpobvie  Ipaxrireckie i[zyqe}mﬂ :)lﬁlipaI;?)BaTeenbﬂme
padoThI padoThI pecypesI
MexaHu4yeckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuoreka [JOK
MEXaHNYECKOTO IBUKCHU https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsIMONIMHENHOE 1 bubmmorexa [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOTIHHEHHOE
nBukeHue. CpeaHsis U MTHOBEHHAs 1
CKOPOCTb
[IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Omnpenenenue
YCKOpPEHUS Tella pu 1 1 bubnmorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHHH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuI0cKOCTH"
CBo0OonHoe nagenne teir. OmbIThl 1
lanunes
PaBHOMEpHOE NBHKEHUE T10 bubnnorexa [JOK

oKpyxkHOCTH. [lepuon u wacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparmenus. JIuneitHas u yrioBas

CKOpPOCTH
10 LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
1 ITepsriit 3akoH HetoToHa. BexTop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3;aKOH HerotoHa. bubmumorexa [IOK
PaBHOelicTBYyIOIIASA cCHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npyuMEeHEeHHE bu6mmorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka E;ISSH;I;T:;;})I::/I; Oaeca2
16 Pemenue 3amgau no reme «Cuna
YOPYTOCTH
17 JlaboparopHast pabota «OnpeneneHue bubmmorexa [JOK
YKECTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubmuorexa [{OK
18 Cua Tpetis httr:)s://m.edso;I ru/ff0af738
19 Pemenue 3amaa mo reme «Cuna bubmuoreka [{OK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 JlaGopartopHas pabota "OnpeneneHue bubnuoreka [IOK
K03 uULIeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ffOaf8be
Pemrenue 3amay mo treme ""3aKOHEI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuia TSXKEeCTU U 3aKOH BCEMUPHOTO bubnmorexa [JOK

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HajacHUs

VYpoxk-koHpepenuus "JIBuxeHue e

23 BOKpYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). ['anaktuku”
Pewenne 3anau no teme "Cuia
24 TSOKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBast kocMuueckas CKOpOCTb. bubmmorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuasbHOW TOUKHU.

26 AOGCOIOTHO TBEPIOE TEIIO. bu6nmnoreka [JOK
PaBHOBecue TBEpI0TO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuinsl. LleHTp TsKECTH

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU padoTe 1Mo

29 TeMe "MeXxaHN4eCKOe IBIKEHUE bubmmorexa LOK

. ., ’ https://m.edsoo.ru/ffob0408
B3aumonelictBue Ten
KonrtponsHas pabora o Teme
30 "MeXxaHUYeCKOE IBUKECHUE buGnnorexa [IOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbCa. YTIPYroe u bubmmorexa [JOK
P YR, TPy https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3auMoJIeHCTBUE
Pemenue 3amgad no reme "3akoH bubmuoreka [[OK

32 "

COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepeHius "PeakTuBHOE


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexanndeckasi paboTa U MOIITHOCTh bubmmorexa LHOK
https://m.edsoo.ru/ffOb0a84
PaboTa cHIIBI TSKECTH, CHIIBI bubmuoreka [JOK
35
YIPYTOCTH U CHJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBUKCHUU TeJIa 10
TOPU30HTAILHON TOBEPXHOCTHY
37 CBs13b DHEprUH U PabOTHI.
ITorenumanbHas SHEPrus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKe
40 JlabopartopHas padota «/3yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe JBUKECHHE U €TO bubnnoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoueOaHusl. bubnnorexa [JOK
Boinyxnennsie kosnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnyecKuid U NPy KUHHBINA
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 repuo/ia KojeOaHui OT KECTKOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChl Tpy3a»
45 [IpeBpanienue 3Hepruu npu

MEXaHHYECKUX KOJIeOaHusIX


https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

47

48

49

50

51

52

53

54

55

JlabopaTtopHas paborta «OnpeneneHue
YacTOTHI U TIEpUOJIa KoJIeOaH I
MPY>KHHHOTO MasiTHUKa

JlaGoparopHas pabota «IIpoBepka
HE3aBHCUMOCTH NepHoJia KoJieOaHHi
rpy3a, NOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Mexaunueckue BoHBL. CBONWCTBA
MEXaHU4EeCKHUX BOJIH. [IponosbHbIE
MOIEPEYHBIE BOJIHBI

VYpoxk-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPIIOM TEJIE.
CeiicMuueckue BOJIHBI"

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

VYpok-uccnenosanue "HabmogeHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHI pE30HAHC
Ypok-koHpepeHus "YIpTpa3ByK u
UH(OPa3ByK B IPUPOJE U TEXHHUKE"
[TonroToBka Kk KOHTPOJIBHON paboTe MO
Teme "3aKOHbI COXPAHEHUSI.
Mexannyeckue Kone6aHus 1 BOJTHbBI"

KonTponbhas pabota no teme

"3aKoHbI cCOXpaHeHHs. MexaHnyeckue
KoJieOaHHUs U BOJIHBI"

bubmnoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6muorexka [JOK
https://m.edsoo.ru/ff0b197a

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOb21fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMArHuTHOE TOJIE.

bu6mmoreka [{OK

56
DNEeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
Hcnionb30Banue 3JI€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBsi3U"
VYpoxk-uccienopanue "M3yuenue
N bu6mmoreka [JOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3amad Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBETa.
61 Cko ZI::TB cBeTa Bongogble CBOIiCTBa bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsmonuneitHoe
62 acCTIpOCTpaHEHUE CBETA. 3aTMCHHUS bubmmorexa [JOK
pacnpocip ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)X€HUs CBeTa. 3epKaia.
63 Pemtenue 3amau Ha IpUMEHEHNE bubmmorexa [TOK
P https://m.edsoo.ru/ffob38c4
3aKOHa OTPaKEHUs CBETa
64 [Ipenomnenue cBera. 3akoH bubnnorexa [HOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosnHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnons3oBanue MoTHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
66 JlaboparopHas paboTta "Hccienopanue


https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOI'O JIy4a OT YIJIa MaJeHUs Ha
rpanute "Bo3ayx-crekino"

Ypok-koHpepernmus "Vcnonp3oBaHue

67 MTOJTHOTO BHYTPEHHETO OTPaXKCHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bu6muoreka [JOK
68 JIua3el. OnTHYecKas CHuia JIHH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmorexa [JOK
69 [TocTpoenue n3odpaxeHuii B TMH3aX
R P https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Omnpenenenue
. bubmmnorexa [JOK
70 (hOKYCHOTO PACCTOSIHHSI M ONITUYECKON nommoreka L
. " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAIOIIEH TNH3BI

71 Ypok-koHpepeHmus "OnTuieckue bubnmnoreka [JOK
JIMH30BBIE TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bu6 OK

72 I'na3 xak ontuyeckas cucrema. 3peHue nommoreka L

https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "edexTs
3penus. Kak coxpanurs 3peHue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 Omneitel HetoToHa. Crnoxenue bubnnorexa [JOK
CIIEKTpaJbHBIX LBETOB. [(ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas padoTta "OTBITHI 11O
Pa3IokKEHUIO OENOro CBETa B CIIEKTP U Bt OK

75 BOCIIPUATHIO LIBETA IPEIMETOB IIPU UX nommorexa L

HaOJII0ICHNH Yepe3 LBETOBbIE
¢butbTpe!"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BoaHoBbie

76 CBOMCTBA CBETA: IUCIICPCHUS,
uHTepdepeHtus u qudpaxums’”
77 Omnpitel Pe3epdopaa u rmianerapHas bubmmorexa [JOK
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mozgens atoma bopa
Hcnyckanue u norjioneHrue cBeTa
79 aromoM. KBaHTbl. JInHelyaTeie bubmorexa [JOK
) ' https://m.edsoo.ru/ff0cl44c
CHEKTPBI
80 Ypoxk-tipaktukym "HalOronenue bubmmorexa [JOK
CHEKTPOB UCIyCKaHU" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHBI bubmorexa [IOK
A A https://m.edso0.ru/ff0c1672
Crpoenue atomHoro sipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0cl18ac
83 PaanoakTuBHBIE IPEBpalICHUS. bubnnorexa [JOK
H3otornbl https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mo Teme: Bu6mmorexa [JOK
"PaguoakTuBHBIE TpEBpAILICHHS " https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Vpok-koHdepennus "PagroakTUBHBIC
86 1/1331 ‘leHI/I}(Ib Bpn I/IIl one MIE: WILIHE bubmorexa [JOK
Y | PHPOJE, MEAIIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlnepHble peakiun. 3aKOHBI
87 coﬂx paHeHEﬂ 3au51 OBOT'0  MAaCCOBOI'O bubmorexa [JOK
p A https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBA3U aTOMHBIX sifiep. CBs3b bubnmorexa [JOK

MacCChbl 1 DHCPIrun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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Pemenue 3amau mo reme "Snepueie
peakuun"

Peakuuu cunTe3a U 1eaeHus A1ep.
Wcrounuku sHeprun ConHua u 3BE37
Ypok-koubepenuus "Anepuas
sHepreTHka. [leiicTBus
PaIMOAKTUBHBIX MU31yUYECHUN HA HKUBbIE
OpraHu3msI"

[ToaroroBka Kk KOHTPOILHOM paboTe Mo
TeMme "DIEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHbIE BOJHBI.
KBanToBbIC siBICHHS"

Kontponbhas paboTa mo teme
"DJIeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBsbie siBeHUS"

[ToBTOpEeHME, 0600IIEHHE.
JIaGopatopHble pabOTHI IO Kypcy
"B3aumonerictBue Ten"

[ToBTOpenue, 06061eHne. Pemenne
pacueTHBIX ¥ KaUECTBEHHBIX 3a/1a4 10
teme "TeroBbie iporiecchr”

[ToBTOpEeHnue, 06061eHNE. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 I10
teme "KII/] TerioBsix aBurarenen”

IToBTOpenue, o6o01eHue. Pemenne
PACUCTHBIX U KAUCCTBCHHBIX 3aJ1a4 110
teme "KII/] anekrpoycranoBoK"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bubnnoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6muoreka [JOK
https://m.edsoo.ru/ff0c2a22

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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[ToBTOpEeHnue, 06061IEHNE.
JlaGopaTtopHblie pabOTHI IO KYpCy
"CBeroBbI€ siBIEHUA"

[ToBTOpenue, o6o6meHue. Padora ¢
TEKCTAMM 10 TeMe ""3aKOHBI
COXPAaHEHHUs B MeXaHUKe"

IToBTOopenue, o6o0menue. Pabora ¢
texctamu o teme "Komebanus u
BOJTHEI"

[ToBTOpeHue, 0600meHne. PaboTa ¢
TekcTaMu 10 TeMe "CBETOBEIE
sBIIeHus"

[ToBTOpenue, o600meHue. Pabora ¢
TeKcTaMu o TeMe "KBaHToBas u
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

27

bubmnoreka [IOK
https://m.edsoo.ru/ff0c2c52

Bbu6muorexa [JOK
https://m.edsoo.ru/ffOc2d6a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044










