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MNOACHUTEJIbHAS 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI COCTaBJIEHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHWI K pe3ysibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOU
nporpammsl, npeactaBiaeHHbIx B @I'OC 000, a takxke ¢ yu€toMm QenepanbHOl pabodeli mporpaMMbl
BocnuTanusa u KoHuenmuu npenogaBanus yueOHoro npeamera «dusznukay.

Conepkanue mnporpaMMbl 10 (HU3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOLIUXCS M OpraHu3aluio H3ydeHus (U3MKM Ha JeATeNbHOCTHOM ocHoBe. B
nporpaMMe 1o (hU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO IpeaMeTa B pealu3aliu TpeOoBaHHA
®I'OC OOO x mMmIaHUPYEeMBIM JHYHOCTHBIM M METalPeIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKkkKe
MEXIPEIMETHbIE CBSI3M E€CTECTBEHHOHAYUYHBIX Y4Y€OHBIX IPEJIMETOB Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHMs.

ITporpamma no ¢u3MKe yCTaHaBIMBAET paclpeseieHue yd4eOHOro Marepuaia 1o rogaM o0ydyeHus
(mo xiaccam), mpejularaeT NMPUMEPHYIO IOCIEI0BaTEIbHOCTh M3YYEHHMs TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA [IPEIMETHOTO COJIEPKAHMS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroLxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbI0 OKA3aHUS METOAMYECKOW IMOMOIIM YUYUTEIIO B
CO3JIaHUU paboYel MPOrpamMMBbl 10 Y4eOHOMY MPEIMETY.

@dusuka SBISETCS CHUCTEMOOOPA3YIOUIMM JUIS €CTEeCTBEHHOHAYYHBIX Y4YeOHBIX TPEJIMETOB,
MIOCKOJIbKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U ABJICHUH, U3y4aeMbIX XUMUEH, ONOJIOTHEH,
acTpoHOMHUEeH W (u3mdeckol reorpaduell, BHOCUT BKIAJ B ©CTCCTBCHHOHAYYHYIO KapTUHY MUDPA,
IpeJocTaBisieT Haubosiee sAcHble 00pa3lbl MPUMEHEHUSI HAyyHOI'0 METOoJa MO3HAHHUA, TO €CTh crocoda
MOJIyYeHHUs1 JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa 13 TIaBHBIX 337124 (PU3UYECKOro 00pa30BaHUs B CTPYKTYype OOIIero oopa3oBaHusi COCTOUT B
(GbopMHPOBAHNY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K HayKe y 00y4JaroIuxcsl.

Wzyuenne ¢u3uku Ha  0a30BOM  ypOBHE  TPEAINONATaeT  OBJAJACHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTb!

® HAy4YHO OOBSACHATH SIBJICHUS;

® OICHMBATH ¥ IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

® MHTEpPIPETUPOBATh JaHHBIC U HCIIOJIb30BaTh HAyYHbIE JOKA3aTENbCTBA Ui MOJYUYEHHUS
BBIBOJIOB.

Lenu u3yueHust pU3MKK Ha ypOBHE OCHOBHOTO 0OlIero obpa3oBaHus onpenenensl B Konnenuun
npenojaBanus ydeOHoro mnpeamera «®usuka» B o00pazoBaTenbHbIX oOpraHuzanusax Poccuiickoii
denepanyy, pearu3yOUIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPpaMMBbI, YTBEPKIEHHON pelieHrneM
Komnnernn MunncrepctBa npocseriennst Poccuiickoit denepanuu (mpotokon ot 3 aekadbps 2019 r. Ne
[1K4BH).

Henn uzyvyenus puznkm:

* npuoOpeTeHHe MHTepeca U CTPeMJICHHsA OOyYaroIuXcs K HayyHOMY H3YyYEHHIO IMPHPOJBI,

pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEI;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METOE NMO3HaHUA U (HOPMUPOBAHHE UCCIIEIOBATEILCKOTO
OTHOIICHMS K OKPY>KAIOLUM SIBJICHUSM;

* (GopMHpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHUs OCHOB CTPOCHHS MaTepUu
U QyHIAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (opMUpOBaHME MPEACTABICHUI O posin (PU3MKU JUIsl pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE NPEJCTABICHUH O BO3MOXKHBIX cepax Oyayiieill npodeccHoHaIbHON JesTeNbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K JaJIbHEHUIIIEMY OOYYESHHIO B 3TOM HAIPaBJICHHUH.



JlocTkeHHne 3TUX IeNel mporpamMmbl 1Mo (U3MKe Ha YPOBHE OCHOBHOTO O0IIEro oO0pa3oBaHUA

o0ecrieunBaeTCs pelIeHueM CIIeTyIOInX 3a/1a4:

® TpHOOpETeHHE 3HAHUN O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAHWYCCKUX, TEIUIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

® TpHOOpETCHHE YMEHWU ONHCHIBATH W OOBSICHATH (PU3NYCCKHE SBICHHS C WCIOIH30BAaHUEM
MOJTyYEHHBIX 3HAHUI;

® OCBOGHHE METOJOB pEUICHHs MPOCTEHIINX pPacuéTHBIX 3a/1ay C HCIOJIb30BAaHUEM (HU3MUECKUX
MOJIeTIeH, TBOPUYECKUX U MPAKTUKOOPHUEHTHUPOBAHHBIX 3aa4;

® pa3BUTHE YMEHUI HAONIOAAaTh TPHUPOJHBIC SBICHUS M BBIMOJIHATH OIBITH, JAOOPATOPHBIE
paboTHI U IKCTIEPUMEHTAIBHBIE UCCIICAOBAHUS C UCTIOIH30BAHUEM H3MEPUTEITBHBIX MPUOOPOB;

e ocBoeHHe TpuUEMOB paboTel ¢ wuHpopMmammel (HU3MUECKOTO COJNEpKaHUs, BKIIOYAs
MHGOPMALIMI0O O COBPEMEHHBIX JIOCTIKEHUSX (PU3UKH, aHAM3 U KPUTHYECKOE OIICHHBAHUE
uHbopMaIuy;

® 3HAaKOMCTBO cO cdepaMu MNpodeccuOHANBbHON AESTeTbHOCTH, CBS3aHHBIMU C (QHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUAX (PU3UUECKON HAYKU.

Ha uzyuenne ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUsl OTBOJUTCS
238 gacoB: B 7 kitacce — 68 vacoB (2 yaca B Henenro), B 8 kiacce — 68 vacoB (2 yaca B Henen), B 9
KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemprii B mporpamme 1o (uU3MKe IMepedeHb Ja0OpaTOPHBIX pabOT W OIBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, YUUTENb JeJaeT BHIOOP MPOBEIEHUs JIabopaTOpPHBIX pabOT U OMBITOB C
y4€TOM HMHIUBUIYATBHBIX OCOOCHHOCTEH OOYyYaromuXxcs, CIHUCKa SKCICPUMEHTAIBHBIX —3aJaHuH,
npe/iaraéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO K3aMeHa 1o (hu3uKe.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUM OKPYKAKILEr0 MUpPa.

®duznka — Hayka o npupoze. Asnenus npupoasl. usndeckue sIBICHUS: MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dwusnueckre BeIMunHbl. M3Mepenne ¢puznueckux BenuunH. Ousnueckue npudopsl. [lorpenHocts
n3MepeHuil. MexxayHapoaHasi cucteMa euHULL.

Kak ¢wusuka u npyrue ecrecTBEHHbIE HAayKH HM3y4dalOT NpUpoay. ECTeCTBEHHOHAYUYHBIM METOJ
MO3HAHMS: HAOIOJIEHUE, TOCTAHOBKA HAYyYHOTO BOMNPOCA, BBIIBIDKEHUE THIIOTE3, JKCIICPHUMEHT I10
MIPOBEPKE THIOTE3, 0OBsICHEHUE HaOM0AaeMoro sBieHus. Onucanne GU3NIECKuX SBJICHUH C MOMOIIBIO
MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, AIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue NpuOOPHl U TMpoleaypa MPSMBIX HW3MEPEHHH aHAJIOTOBBIM M IU(GPOBHIM

puOopoMm.

Jlabopamopmuwvie padbomot u onvimol.

Omnpenenenre 1eHbI AeEHUS MIKaIbl U3MEPUTENBHOTO Ipubopa.

N3mepenne paccToOsTHUN.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENa.

Ornpenenenue pa3MepoB MajbIX TeEl.

N3mepenne temneparypsl IPU NOMOLIY KUAKOCTHOIO TEPMOMETpPA U TaTYMKA TEMIIEpaTyphI.

ovkhwbde

[IpoBenenue uccineqoBaHUsl MO MPOBEPKE TMIOTE3bI: JAIBHOCTH IMOJIETA IIApUKa, MYHIEHHOTO
TOPU30HTAJILHO, TEM OOJIbIIIE, YeM OOJIbIlIe BHICOTA MyCKa.

Paznen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHHH BellecTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE IUCKPETHOE
CTPOEHHE BEIECTBA.

JIBrxenue yacTul] BemiecTBa. CBs3b CKOPOCTH JBMKEHHUS YACTHUI[ C TeMIiepaTypoil. bpoyHoBckoe
nBuxenue, 1M dysus. BzaumoneiicTBrue yacTull BeecTBa: NPUTSHKEHNE U OTTAIKMBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, KHJIKOCTEH M TBEPIABIX (KPUCTAITMYCCKUX )
Ten. B3auMOCBSI3b MEXIy CBOIMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIA BOJIBI.

Hemoncmpayuu.

1. HaOGmonenne 6poyHOBCKOTO JABHKEHHUS.

2. Hab6mronenue nuddysuu.

3. HaOmonenue sBIeHUN, OOBICHSIOMUXCS MPUTSKEHUEM WM OTTAIKUBAHUEM YaCTHUII

BEIIECTBA.

Jlabopamopusie pabomsl u onvimol.

1. Orenka auamMerpa aToMa METOAOM PSIIOB (C UCIONIb30BaHUEM (oTorpaduii).

2. OmbITBI IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasnen 3. /IBu:xenune u B3auMoieiicTBie TeJl.

Mexannyeckoe aBmkeHue. PaBHoOMepHOoe M HepaBHOMepHoe aBibkeHue. Ckopoctb. Cpensis
CKOpPOCTbH IPU HEPABHOMEPHOM JIBI>KEHUH. Pacu€T myTH v BpeMeHU IBHKEHUSI.



SlBnenue wHepuuu. 3akoH MHepUMH. B3auMopeilcTBuUe Ten Kak NpUYMHA W3MEHEHHUS CKOPOCTH
NBIWKEHUs Tel. Macca kak Mepa uWHEpTHOCTH Tena. [lmoTHocTh BemiectBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €MHUIIE 00BEMa BEIIECTBA.

Cuita Kak xapakTepucTHKa B3auMoAencTBrs Tei. Cuita ynpyrocT U 3akoH ['yka. MI3mepenue cuibl
C MOMOIIBIO TUHAMOMETpA. SIBIE€HUE TATOTEHUSA M cuiia TshkecTu. Cuiia TSHKECTH Ha JAPYTUX IUIaHeTaxX.
Bec Tena. HeBecomocTs. CiokeHue Cuil, HAPaBJICHHBIX MO OJHOM NpsMoil. PaBHoaelcTByromas CHIL
Cuna Tpenus. TpeHue CKOJIbKEHUSI U TPEHUE MOoKos. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

1. HaOmoneHne MexaHu4ecKoro JIBUKEHUS Tema.

2. H3MepeHHe CKOPOCTH MPSMOJIUHENHOTO JBHKCHUS.

3. HaOmronenue siBneHUs] HHEPLUHU.

4. HaOmoneHue U3MEHEHHs CKOPOCTH NpU B3aUMOAEHCTBUU Tel.
5. CpaBHeHHE Macc MO B3aUMOJAECHCTBUIO TEI.

CrnoxxeHue Cuil, HallpaBJIEHHBIX IO OJJHOM MPSAMOM.

Jlabopamopmuwvie padbomot u onvimol.

1. OmpeneneHne CKOPOCTH pPaBHOMEPHOTO JIBIDKEHHUS (IIapuka B JKUJIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

2. OmnpeneneHue cpeHe CKOPOCTU CKOJIbKEHUS OpycKa WU IIapHKa M0 HAaKJIOHHOM MIIOCKOCTH.

w

Ornpenenenre MmI0THOCTU TBEPAOTO TeNa.
4. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTshkeHUs (Aegopmalru) MpYKUHBI OT
MIPUJIOKEHHOM CHUJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJBXKEHUS OT Beca Tela u
XapaKTepa CONMPHUKACAIOIIMNXCS IOBEPXHOCTEH.

Pa3nea 4. laBienue TBEPABIX TeJl, :KUAKOCTEN U I'a30B.

JHaBnenue. CriocoObl yMEHBIICHHS W YBEIW4YeHUs JnaBieHus. JlaBieHue rasza. 3aBHCHMOCTH
JaBJIeHUs Ta3a oT o0bEéma, TemmepaTypbl. [lepemaua naBiaeHHs] TBEPABIMH TEJIaMH, KUAKOCTAMU U
razamu. 3akoH llackans. [IHeBMaTHyeckue MamvHbl. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT TITyOHHBI.
I'unpocratuueckuii napanokc. Coobmaromuecs: cocyabl. [ uapaBanueckre MeXaHHU3MBI.

AtMocdepa 3emnu u atMocdepHoe naBieHue. [[pUduHbBI CyIIeCTBOBaHUS BO3AYLIHONW OOOIOUYKH
3emnu. Omnbit Toppuuennu. M3mepenwe armMochepHOro naBiCHHS. 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [IprnOops! 171 n3MepeHnst aTMOCQEpHOTro J1aBIeHUS.

JleficTBUE KUJKOCTU U raza Ha MOTpY>KEHHOE B HUX TeNo. BrITaikuBaromas (apxumeaoBa) CHia.
3akoH Apxumena. [InaBanue Ten. BozmyxominaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBhl.

[lepenayda naBneHus KUIKOCTHIO U Fa30M.
Coobmaromuecst CoCybl.

IM'mapaBanyeckuii mpecc.

[IposiBnenue nencTBus aTMOC()EpHOTO TaBICHHUS.

SR

3aBHCUMOCTH BBITAIKMBAIONIEH CHUIIBI OT 00BEMa HOprx(éHHOfI JaCTu TCJIa U IINIOTHOCTHU
KHUIOKOCTH.
PaBeHCTBO BBITAIKMBAIOIICH CHIIBI BECY BBITECHEHHOM KUJIKOCTH.

© N

VYcnoBue muaBaHus Te: IJIaBaHUE WM IOTPYXKEHHE TEJI B 3aBUCUMOCTU OT COOTHOIIEHUS
IUIOTHOCTEH TeJIa U KUJIKOCTH.
Jlabopamopuwie pabomul u onvimot.



1. HccnemoBaHue 3aBHCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B JKUAKOCTH YacTH
Tena.

2. OmnpeneneHre BbITAIKABAKOLIEH CHIIBI, IEUCTBYIOIEH HA TEJO, IOIPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKHUBAKOLIEH CHJIIbI, JACMCTBYIOIIEH Ha TENO B >KUAKOCTH, OT
Macchl Tena.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKHUBAKOUIEH CHIIBI, IEUCTBYIOIIEH HA TEIO B
KHIIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT TUIOTHOCTH JKUIAKOCTH.

5. KonctpyupoBanue apeoMerpa WJIM KOHCTPYMPOBAaHHME JIOAKM M  oOIlpejaeieHue  eé
TPy30IMOIbEMHOCTH.

Pa3nea 5. PaGora n MoiHOCTD. JHeprus.

Mexanuveckas pabora. MOIIHOCTS.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[IpumeneHne mpaBuia paBHOBecHs pbluara K ONoky. «3omotoe mpaBmiioy» mexaHuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprusa. Kunernueckas v moTeHIManbHas 3Heprus. [IpeBpaiieHue oJHOTO BUIa
MEXaHUYECKOM IHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTHUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopmuwvie padbomot u onvimol.

1. Ompenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JABM)KEHUHU TeJa M0 FOPHU30HTAJIbHOU

MTOBEPXHOCTH.
2. HccnenoBaHue yCa0BUM paBHOBECHUS pblUyara.
3. Usmepenne KIIJl HaKTIOHHOM MJIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHHS] MEXaHUYECKON YHEPIHH.
8 KUIIACC

Paspnen 6. TenioBble siBj1eHMS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU CTPOEHMsI BemiecTBa. Macca u
pasMepbl aToMOB W MOJeKyd. OIbIThl, MOATBEPXKIAIOIIME OCHOBHBIE TIOJOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, >XKHUIAKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucramnmdeckue wu
amopdusie Tema. OOBsICHEHHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEJI HA OCHOBE TOJOKEHUM
MOJIEKYJISIPHO-KUHETUYECKOU Teopur. CMauyuBaHWE W KallWJULSIPHBIE sIBJICHUA. TeIIoBOE pacllupeHue u
cKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMXKEHHS 4YacTull. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs BHYTPEHHEW »HEpruu: Teruionepenada M coBepiieHue paboTsl. Bumbl
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUYCHHE.

KonmuecTBo TeruoTsl. Y ienbHasi TEIUIOEMKOCTh BEIECTBA. 1eII000MeH M TEIIOBOE PaBHOBECHE.
VYpaBuenue TerioBoro OanaHca. [lmaBieHne W OTBepAEBaHUE KPUCTALTMYECKUX BEIIECTB. Y ACIIbHAS
teryota maBieHus. [lapooOpasoBanume u koHaeHncauus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyPbl KUIICHHSI OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeibHas TEIIOTa CrOPAHUs.

[Tpunnumner pabotel TerioBbix asurateneid KI1/] temnoBoro asurartens. TemnoBble ABUTaTeNnu u
3alUTa OKPY’KaIOLIEN CPEIbl.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUU B TEIJIOBBIX MPOLIECCAX.



Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO IBHIKEHUSI.

Habmronenue muddysuu.

HaGmoienue sSiBICHUN CMAaYMBAHMSI M KATMJUTSIPHBIX SIBIICHUM.

HaGmronenue TerioBoro pacmpeHust Tell.

V3meHeHne qaBlIeHUs Ta3a MPU U3MEHEHUH 00bEMa U HArpeBAaHUY HITU OXJIAXKICHUH.
[IpaBuna uzmMepeHus TeMIepaTyphbl.

Bunael rerionepenayn.

OxJtakaeHue pu COBEPIIEHUH PabOTHI.

WP NSO A LODNR

HarpeBaHHe IIpU COBCPUICHUHN pa6OTBI BHCITHUMHU CHUJIAMH.
. CpaBHeHI/Ie TEIIOEMKOCTEH Pa3IMIHbIX BCIICCTB.

=
= O

. Habnmronenne kumnenus.

=
N

. Habmoienne mocTossHCTBa TeMIEpaTyphl MPH TIIABICHUH.

13. Moenu TEIIOBBIX ABUTaTENICH.

Jlabopamopmuwvie padbomut u onvimol.

1. OmnbITel O OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSKCHHS.

OMBITH TTO BRIPANTUBAHUIO KPUCTAILIOB TMTOBAPECHHOM COJTM WJIM caxapa.

OnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ia30B, KUAKOCTEN U TBEPIBIX TEIl.
Omnpenenenue AaBiieHUs: BO3ayxa B OajsioHe IIPUIIA.

RANE S

OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT ero o0béMa M HarpeBaHus
WM OXJIQXKICHUSI.
6. IlpoBepka rumoTe3bl JUHEHMHONW  3aBUCUMOCTH  JJMHBI  CTOJOMKA  KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.
7. HaOmronenue u3MeHEHMs] BHYTPEHHEH SHEpruM Tejla B pe3yJibTaTe Terulonepeadyd U paboTbl
BHEIIHUX CHUII.
8. MHccrnenoBanue sBICHUS TEIJI0O0OMEHA NPH CMEIIMBAHUK XOJIOJHON U rOpsiueii BOIBI.
9. OmnpezneneHue KOJMYECTBA TEIUJIOTHI, MOJIYYEHHOIO BOJOW NPH TEIUNIOOOMEHE C HarpeThiM
METAJIJINYECKUM LIUIMHIPOM.

10. Onpenenenne yenbHON TEMIOEMKOCTH BELIECTBA.

11. MccnenoBanue mmpoluecca UCIIapeHus.

12. OnpenienieHre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenye yieabHON TEIUIOTHI TUIABJICHUS JIbJIA.

Pazjnen 7. DiekTpuyeckue U MATHUTHBIE SIBJICHHS.

OnekTpuzanus Tei. [Ba poaa sieKTpudecKuX 3apsiaoB. BzauMoaencTBue 3apssKeHHBIX TEl. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsHKEHHBIX T€JI OT BEJIUYMHBI 3apsiIOB U PACCTOSHUS
MEX1y TeTIaMu).

Onektpuyeckoe none. Hanpsok€HHOCTh snekTpuyeckoro mnoia.  [lpuHnmn — cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KaYeCTBEHHOM ypPOBHE).

Hocurenn snexTpuyeckux 3apsaoB. DJIEMEHTApHBIM aieKTpudeckuil 3apsan. CTpoeHue aroma.
[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS ANEKTPUUYECKOTO 3aps/ia.

DNEeKTpUYECKUN TOK. YCIIOBUS CYILECTBOBAHMSI 3JIEKTPUUYECKOTO TOKA. VICTOYHMKM MOCTOSIHHOTO
ToKa. JIeHCTBUSA 3JEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE). DIJIEKTPUUYECKHH TOK B
KHUJIKOCTSX U ra3ax.



Onektpuyeckas nenb. Cuiia Toka. DnekTpuyeckoe HampspkeHue. CONpoTHUBICHUE MPOBOJHUKA.
VYnenbHOE compoTHBICHHE BemecTBa. 3akoH Oma s yvactka wnenu. llocrmemoBaTenbHOe U
napajuieJIbHOE COeTUHEHUE MTPOBOIHUKOB.

Pabota m MomrHOCTH 3MekTpudeckoro Toka. 3akoH JDkoyns—JIeHma. DnekTpuueckue Ienu |
MOTpeOUTENH IEKTPUUYECKOi 3Hepruu B 6bITy. KopoTkoe 3ambikaHMe.

[TocTostHHbIE MarHUTHL. B3aumMopaeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe nosie. MarHuTHoe
nosie 3eMJId U €ro 3HaueHHe I kM3HU Ha 3emiie. OnbIT Opcerena. MarHuTHOE MOoJIe 3JIEKTPUYECKOTO
Toka. [I[puMeHeHne >JeKTPOMarHuToB B TeXHUKE. /[eficTBHMe MarHUTHOTO IMOJS HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb MOCTOSIHHOTO TOKA. VICOIb30BaHME 3IIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE.

Omneitel Dapanes. SABnenue snekTpoMaranuTHOW MHAYKIMU. [IpaBuno Jlenmna. DinekTporeHeparop.
CriocoObl MOJTy4eHHUsI ANEKTPUYECKOW SHEPruu. DJNEKTPOCTAHLUK Ha BO300HOBIISIEMBIX HMCTOYHUKAX
SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Tel.

JIBa poJia JIEKTPUUECKHUX 3apsiIOB U B3aUMOJACICTBUE 3aPSKEHHBIX TEJl.
YCTpOoNCTBO U JENUCTBUE IEKTPOCKOIIA.

DnekTpocTaTuuecKast MHIYKIHS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsi/IOB.

[IpoBOIHUKY U AUATECKTPUKH.

MopenvupoBaHue CUIOBBIX JIMHUMA SJIEKTPUIECKOTO TOJIA.

M cTOYHUKY TOCTOSIHHOTO TOKA.

WOE NSO AELODNR

JIeNCTBUSA 2JIEKTPUIECKOTO TOKA.

=
o

. DNEKTPUYECKUHN TOK B )KUIKOCTH.

=
=

. "'a30BbIii pazps.

=
N

. I3sMepeHme cuibl Toka aMIepMeTpoM.

[ERN
w

. I/ISMepeHI/Ie SJICKTPUYICCKOTO HAIIPAKCHHUA BOJIBTMETPOM.

=
D

. Peocrar u marasuH cOnpOTHBIIEHUN.

=
(9

. BzauMoaelicTBre NOCTOSIHHBIX MarHUTOB.

=
o

. MO,Z[GJII/IpOBaHI/Ie HCBO3MOXHOCTHU pa3aCICHUS MMOJIKOCOB MAarHura.

=
N

. MOI[GJII/IpOBaHI/Ie MarHuTHBIX ITOJIEH MOCTOSHHBIX MarHUTOB.

=
oo

. OmeIT Opcrena.

=
O

. MarnutHoe nosue Toka. DIeKTPOMAarHur.

N
o

. [lelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N
=

. 3HCKTpO}IBI/IFaTeJ'IB IIOCTOSAHHOI'O TOKA.

N
N

. I/ICCJ'IG,Z[OBaHI/Ie SABJICHUS BHCKTPOMaFHHTHOﬁ HHIAYKIOUU.

N
w

. OnbiTl Dapajes.

N
S

. 3aBUCUMOCTb HAIIPaBJICHUS MHAYKIIMOHHOIO TOKA OT YCJIOBUI €ro BO3HUKHOBEHUS.
25. DeKTpOoreHepaTop MNOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimot.

1. OmnbIThI 110 HAOIIOJEHUIO IEKTPU3ALINHU TeJ MHIAYKLIUEH U IPU COTPUKOCHOBEHUH.
2. HccnepoBaHue AeUCTBUSA IEKTPUYECKOTO MOJISI HA IPOBOAHUKH U JUDJIEKTPUKH.

3. CoOopka u rmpoBepka paboThl JIEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKA.

4. H3MepeHue U peryJupoBaHUE CUIIbI TOKA.



5. H3mepeHue U peryaupoBaHUE HANPSIKECHUS.

6. HccnenoBaHue 3aBUCMMOCTH CHIJIBI TOKA, HAYLIETO YEPE3 PE3UCTOpP, OT COINPOTUBIICHUS
pe3ucTopa U HapsKEHUs Ha PE3UCTOpE.

7. OmbITBI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb JJIEKTPUYECKOTO CONMPOTHUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOLAAH OIIEPEYHOro CEUEHHs U MaTepuara.

8. IlpoBepka mnpaBwiia CJIOXKEHHS HANpPsHKEHUH IPU TOCIEAOBATEIbHOM COEIMHEHHH JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CUJIBI TOKA IPH MApAJLIEIbHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUECKOIO TOKA, UIYIIEr0 Yepe3 PE3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIAEISIEMOM HA PE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYILETO YEPe3 JaMIIOUKY, OT HANPSDKCHUS HA HEH.

13. Onpenenenue KII/ narpesarens.

14. HccnenoBanre MarHUTHOTO B3aUMOJAECUCTBHS IIOCTOSSHHBIX MarHUTOB.

15. VI3y4yeHne MarHuTHOTO I0JIsl IOCTOSIHHBIX MAarHUTOB MPU UX 00BEIMHEHUN U pa3/ieICHHH.

16. HccnenoBanue NEMCTBYS 2JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKK C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPaBIICHUS TOKA B KaTYIILKE.

18. 3yueHne neiicTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KonctpyunpoBaHue U U3y4eHue paboThl JIEKTPOIBUTATEIIS.

20. U3mepenue KIIJI snmekTpoaBUraTesIbHONM yCTaHOBKH.

21. OnbITH O UCCIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM MHAYKIMU: UCCIIEJOBaHUE U3MEHEHUN

SHAYCHUS U HAIIPABJIICHUSA MHAYKIIUOHHOI'O TOKA.
9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe aBukeHHe. MarepuanpHas Touka. Cucrema otcu€ra. OTHOCUTENBHOCTH
MEXaHMYECKOIo ABUKEHUS. PaBHOMEpHOE PSAMOIMHENHOE ABMKEeHHE. HepaBHOMEpHOE MPAMOJIIMHETHOE
nerkeHne. CpeqHsis 1 MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHelHOe jaBwkeHune. CBoOomHoe mameHue. OmbITHI
lanunes.

PaBHOMepHOE ABIKEHHE MO OKpyXHOCTU. [lepuon u yactota oOpamieHus. JIuHeitHast U yrioBas
cKkopocTH. LleHTpocTpeMuTenbHOE YyCKOPEHHE.

IlepBbii 3axkoH HerotoHa. Bropoit 3akoH Hbrorona. Tperuit 3akoH Herotona. IIpuHnmn
CYNEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akon ['yka. Cuma TpeHus: cuja TPEHHUS CKOJBXKEHUS, CHJIa TPEHHS TOKOS,
JIpYyTUe BUIbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOrO maaeHus. J[BrkeHue
ra"eT Bokpyr Coinnua. [lepBas kocmuueckast ckopocTs. HeBecoMoCTh U eperpysKu.

PaBHOBecue MarepuanbHOU TOukd. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue TBEpAOro Tema ¢
3aKpEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. U3menenne nmmyibsca. mnyinbsc cuiibl. 3aK0H COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUKECHUE.

Mexannyeckasi pabota U MoIIHOCTh. PaboTa cuil TshKecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUU U
pabotsl. [ToTeHManpHas SHEprus Teja, MOJHATOro Haj MOBEPXHOCTHIO 3eMid. [loTeHIManpHas sHeprus



ckaroil mpykuHbl. KuHernueckass sHeprus. TeopeMa 0 KMHETHMUYECKON 3HEPIMU. 3aKOH COXPAaHEHUS
MEXaHUYECKON IHEPTHUH.

LHemoncmpayuu.

1. HaOumroneHue MEXaHU4ECKOro IBUKEHUS Te€la OTHOCUTENBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHHE TIyTE€H U TPACKTOPUMA ABUKEHHUS OJHOTO M TOTO K€ TeJa OTHOCUTEILHO PA3HBIX TEJ
oTcuéra.

3. H3MepeHne CKOPOCTH U YCKOPEHHUS IPSIMOIMHEWHOTO JIBUKEHHUS.

4. HccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUS.

5. HaOmronenue ABMXEHUS Tela M0 OKPYKHOCTH.

6. HaOmoneHne MeXaHMYECKHUX SIBJICHHUM, TPOUCXOISIINX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHUKCHHH OTHOCUTEIILHO KaOMHeTa (PU3HKH.
3aBUCUMOCTb YCKOPEHMSI T€JIa OT MaccChl TeJla U ICUCTBYIOIIEH HAa HETO CHUJIBL.

8. HaOmroneHnue paBeHCTBa CUJl IPU B3aUMOJAECHCTBUH TEIL.

9. H3mMmeHeHwue Beca Tela MPU YCKOPEHHOM JIBUYKEHUHU.

10. Ilepenaya ummyJsibca pU B3aMMOJICHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH MPU B3aAUMOACUCTBUHU TEJI.

12. CoxpaHeHue UMITyJIbCca MPU HEYIPYTrOM B3aUMOJEHCTBHH.

13. CoxpaHeHune UMITyJIbca MPHU aOCOTIOTHO YIPYIOM B3aUMOACHCTBUU.

14. HabmoieHne peakTUBHOTO JIBHKEHUSI.

15. CoxpaHeHre MEXaHHYECKOM YHEPTUU MTPU CBOOOTHOM MAJCHHH.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUU NPH IBIKEHUU TeJla M0/ JEHCTBUEM MPY>KUHBI.

Jlabopamopmuwvie padbomot u onvimol.

1. KonctpyupoBaHHe TpakTa JUIisl pa3roHa U JAJIbHEHUIIIEr0 paBHOMEPHOTO JIBIXKEHUSI IIIApUKa WUITH
TEJICKKU.

2. OmpepneneHue cpeaHe CKOPOCTU CKOJIBKEHHUSI OpyCKa WM JBUKCHHS MIApHKa MO HAKIOHHOMN
IUIOCKOCTH.

3. Omnpenenenre yCKOpEHUs Tella PU PABHOYCKOPEHHOM JBUKEHUU MO HAKIOHHOM IJIOCKOCTH.

4. HWccrnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka TUIOTE3BI: €CIU MPU PAaBHOYCKOPEHHOM ABM)KEHUU 0€3 HayaJlbHON CKOPOCTH MYTH
OTHOCATCA KaK psJl HEUETHBIX YHCET, TO COOTBETCTBYIOIIUE IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO AABJICHMUS.

7. Omnpegnenenue k03 PUIHEHTA TPEHUS CKOIbXKEHUS.

8. Ompenenenue kECTKOCTH MPYKUHBI.

9. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHHH Tella MO TOPU30HTAIBHOMN
MMOBEPXHOCTH.

10. Onpenenenune pabOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a C HCTIOIB30BAHIEM HEIOBIYKHOTO
Y TIOIBMYKHOTO OJIOKOB.

11. 3y4yeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue KoJ1e0aHUs U BOJHBI.

KonebarenbHoe nBmwkenrne. OCHOBHBIC XapaKTEPUCTHKH KOJICOaHUI: TTEPHOI, YaCTOTa, aMIUIATY 1a.
MareMaTu4yecKuii ¥ PY>XKHHHBIA MasTHUKHU. [IpeBpalienne s3Hepruu Ipu KojieOaTeIbHOM JIBHOKCHHH.

3aryxaromue kojebanus. BeinyxxaeHnsie konebanus. Pesonanc. Mexanndeckue BoiaHbl. CBOCTBa
MexaHu4yeckux BOJH. IIpogonbHble W momepeuHble BOMHBL. JlJIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.



3Byk. ' poMKOCTB 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1. HaGmonenue xonebaHuil Tel oA JEHCTBUEM CHUJIbI TSKECTU U CHIIbI YIIPYTOCTH.
2. HaOmonenue koneOaHUM rpy3a Ha HUTH U Ha TPy KHUHE.

3. HaOmroneHue BbIHYKACHHBIX KOJeOaHUM U pe3oHaHca.

4. PacmpocTpaHeHne NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOAEIH).

5. HabmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUH PE30HAHC.

Jlabopamopmuwvie pabomot u onvimol.

1. OmnpeneneHue 4acTOTHI U MepuoJia KoieOaHU MaTeMaTHYeCKOr0 MasTHUKA.

2. OmpezneneHue 4acTOTHI U EpHOJa KOJIeOaHH MPYKUHHOTO MasATHUKA.

3. HccnemoBanue 3aBUCMMOCTH TiEepHOAa KojeOaHUM MOJBEIICHHOTO K HHUTU Tpy3a OT JAJUHBI
HUTHU.

4. WccnenoBaHue 3aBHCUMOCTH MEPUOJIa KOJICOaHH MPY>KUHHOTO MAasgTHUKA OT MacChl Tpy3a.

o

[TpoBepka HE3aBUCUMOCTH MEepHOJIa KoJIeOaHHii rpy3a, OBEIICHHOTO K HUTH, OT MacChl Tpy3a.
6. OmbITB, AEMOHCTPUPYIOIINE 3aBUCHMOCTh TMEpHOAA KOJeOaHW MPYKUHHOTO MAasTHHKA OT
MAacchl Ipy3a U KECTKOCTH MPY>KUHBIL.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaICHUsI.
Paznea 10. D1eKTpoMarauTHoOe 10Jie M 3JICKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHuTHbie BOJHBL. (CBOWCTBA AIIEKTPOMArHUTHBIX BOJIH.
[IIxana smeKTpOMarHUTHBHIX BOJIH. VCTIOIB30BaHNE SJIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.
DnexkTpomMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BousiHOBBIEC CBOMCTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nea 11. CBeToBLIE IBJICHHUS.
JlyueBas monens cBera. Mcrounuku cBera. lIpsimonuHeliHOe pacnpocTpaHEHHE CBETa. 3aTMEHHS
Connna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.
[Ipenomnienne cBerta. 3akoH mHpeiaoMieHHUs cBera. [lonHOe BHYTpEHHEE OTpaKEHHE CBeETa.
Hcnonb30BaHne MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon mydeit B mua3e. OnTudeckas cucrema (poroamnmapara, MUKpOCKOTa U Teyeckomna. a3
KaK OINTHYecKasi cucTeMa. bin30pyKocTh U 1adbHO30PKOCTD.
Pasznoxxenue OGenoro ceera B crektp. OmbiTel HpioTona. CliokeHHE CIEKTPAIbHBIX IIBETOB.
Jucnepcus cBera.
Hemoncmpayuu.
[IpsiMonuHeHOE pacpOCTpaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenue n300pa>keHUit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenominenue caera.
OnTuyeckuii CBETOBO/I.
Xon nay4eil B cobuparoiieil JInH3e.
XoJ ny4del B pacCEeUBarOIEH JIMH3E.

©O N b owbdeR

[Tonyuenune n300paskeHUiA ¢ TOMOIIBIO JTHH3.



9. Ilpunnun neiictBus goroarnmnapaTa, MUKPOCKOIA U T€JIECKOIA.

10. Mopens rnasa.

11. PaznoxeHue 6e10ro cBeTa B CHEKTP.

12. Tlonyuenue Genoro cBeTa MpU CI0KEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXKEHUsI CBETOBOTO JIyya OT yrJja MaJeHusl.
2. H3yueHue XxapakTepUCTUK N300paKeHUs MPEAMETA B IFIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCUMOCTH yTila IPEJIOMIIEHUS] CBETOBOTO JIyda OT yrIjla MaJeHHs Ha TpaHulle
«BO3JIyX—CTEKIIO».

[Tomyuenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Ompenenenre (POKYCHOTO PACCTOSIHUS M ONITUYECKOW CHUITBI COOMPAFOIICH JIMH3BI.
OnbITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

No v bk

OmnbITHI IO BOCHPUATHIO IIBETA IPEAMETOB IPH UX HAOIIOCHNUH Yepe3 LIBETOBbIC (PUIIBTPHI.
Pa3nen 12. KpanToBble siBJIeHUS.
Omneitel Pesepdopna u 1uianerapHas mojenb aroma. Moxens atoma bopa. Hcemyckanue u

MOrJIOMICHHUE CBETAa aTOMOM. KBanTel. JIuneiiuateie CIICKTPBHI.

PamnoaktuBHOCTE. Asb(a, Oeta- m ramma-uanydeHus. CTpoeHHe aToMHOro sipa. HykioHHas

MOJIENb aTOMHOTO sipa. M3oTonsl. PaguoaktrBHbIE NpeBpaiienus. [lepro nomypacmnaga aTOMHBIX I€Ep.

saep.

SAnepHble peakunu. 3aKOHbI COXpPaHEHUS 3apsI0BOIO U MACCOBOIO YHCE. DHEPIUs CBA3U aTOMHBIX
CBs13b Macchl 1 dHepruu. Peakiuu cunTesa u aenenus saep. crounnku sneprun ComHIa U 3BE3]T.
SAnepHas sHepreTuka. JleicTBUs paAMOAKTUBHBIX U3JIy4YEHUI Ha )KMUBbIE OPTaHU3MBI.
emoncmpayuu.

1. CrnekTpsl U3IIy4eHUs U MOJIOIICHNUS.

2. CnexTpsl pa3InYHbIX [a30B.

3. Cnextp Bogopoza.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus u3nydeHus MPUPOIHBIX MHHEPAJIOB U MPOJTYKTOB.

Jlabopamopuwvie padbomot u onvimol.

1. HaOGmroneHue CIJIONIHBIX W THHEHYATBIX CIIEKTPOB U3ITyYCHHS.

2. HccnemoBanwe TpPEKOB: M3MEpPEHHWE DOHEPIMM YacTUIBI 10 TOPMO3HOMY myTdH (110
¢dororpadusm).

3. HM3mepeHue pagnoakTuBHOTO (hoHA.

IHoBTOPUTEIBHO-0000 AN MOAYIb.

[ToBTOpHTENHEHO-0000IIAOIIMI  MOAYIh TPEIHA3HAYEH IS CHCTeMAaTH3allud HW 0000IIeHus

NpeaAMCTHOI'O COACPKaHHA U OIbITa ACATCIBHOCTH, HpI/IO6peTéHHOF 0O IIpU H3YUYCHUHU BCCTO KypcCa
(bHSPIKH, a TakKXKe IJd IIOATOTOBKHM K OCHOBHOMY TIOCYyHapCTBCHHOMY J5K3aMCHY IIO (I)I/ISI/IKe JUIA

o0yyaromuxcs, BBIOPaBIIMX 3TOT yU4EOHBIH MpeMeT.

IIpyn u3ydeHHH OAHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATHU3UPYIOTCA BHUJbI JEATEIBHOCTH, Ha

OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTI)KCHHE MPEAMETHBIX W METalpEAMETHBIX IIAaHUPYEMBIX
pe3ysIbTaToB 00y4YeHUs, GOPMHUpPYETCS eCTECTBEHHOHAYYHAsT TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/OB
UCCJIEIOBAHMsI SBJICHUI MPHUPOABI U TEXHUKHU, OBJAJCHUE YMEHUSMU OOBSICHATH (PU3UYECKUE SIBICHUSA,
MPUMEHSS TTOJIyYeHHbIE 3HAHMSI, pellaTh 3aJa4ul, B TOM YHCJIe KaYeCTBEHHbIE 1 SKCIIEPUMEHTAIILHBIE.

HpI/IHL[I/IHI/IaHLHO JIeSITeIbHOCTHBIM XapaKTep HAAaHHOI'0 pa3aciia pCaInu3yCTCs 3a CU€T TOr 0, 4TO

o6yqa10umec51 BBIITOJIHAOT 3aJaHHs, B KOTOPBIX UM IIPEJIAracTCsd:



HAa OCHOBE IOJYYCHHBIX 3HAHWI pPAaclo3HaBaTh U HAYYHO OOBSACHATH (pU3MUECKHE SBICHHUS B
OKPY>KaIOIIel MPUPOJIe U TOBCEIHEBHOM KU3HU;
UCTIOJTb30BaTh HAYYHBIC METOJbI UCCIICAOBAHUS (U3NUCCKUX SBJICHHA, B TOM YHCIIE IS TIPOBEPKU
TUIOTE3 U TOJTYUYEHHS] TEOPETUYECKUX BBHIBOJIOB;
OOBSACHATh HAyYHBIE OCHOBBI HaM0OJIEE BAXKHBIX JTOCTMXKCHHN COBPEMEHHBIX TEXHOJIOTHH, HapuMep,
MPAKTHYECKOTO HCIOIb30BaHMs Pa3IMUHbIX MCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA MPEBpALICHHS U
COXPaHEHUS BCEX U3BECTHBIX BUJIOB DHEPTUH.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMUBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHWs HAINPAaBICHO Ha JOCTHIKCHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbrate m3ydeHus GpU3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3zoBaHMs y 0OyyaroIierocs
OyayT chOpMUPOBAHKI CIIEAYIONINE TNYHOCTHBIC PE3YJIbTAThl B YACTH:
¢ 1) naTPHOTHYECKOI0 BOCIIUTAHMSA:
o« IPOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (hPU3MYECKON HAYyKU;
* * IIEHHOCTHOE OTHOLICHHE K JOCTHKEHHSIM POCCHHACKUX YUSHBIX-(DU3HKOB;
® 2) rpakIaHCKOIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e T'OTOBHOCTb K AKTHBHOMY YYaCTHIO B 0OCYKICHHH OOIIECTBEHHO 3HAUMMBIX M STHUYECKHX IPOOIeM,
CBSI3aHHBIX C TIPAKTUYECKUM PUMEHEHUEM JIOCTH)KEHUH (PH3HKH;
e~ 0CO3HAaHHE BAXHOCTH MOPAILHO-3THUECKHX IIPUHIIUIIOB B JEATEIHHOCTH YUEHOTO;
3) 3¢cTeTHYEeCKOro BOCIIUTAHMS:
e BOCIPHUATHE SCTETHUYECKHX KAuecTB (pM3MUECKOIl HAyKH: e TApMOHMYHOIO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:
e~ 0CO3HAHHE LIEHHOCTH (DM3MUYECKOH HAyKM KAaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHPA, OCHOBEI
Pa3BUTHS TEXHOJIOTUH, BAXKHENIIEN COCTABIISIIOLIEH KYJIbTYPbI;

®  pa3BUTHE HAYYHOH JII0OO3HATEIFHOCTH, HHTEPECA K UCCIICIOBATENILCKOM eI TEIbHOCTH;
5) popMupoBaHKs KYJbTYPHI 310POBbSI M IMOLMOHAIBHOIO 0J1arONOTy YU
e~ 0CO3HAHME IEHHOCTH OE30IACHOTO 00pasa W3HH B COBPEMEHHOM TEXHONOIHYECKOM MHPE,
BaXHOCTU TpaBUJ OE30MacHOTO TOBEJIEHUS Ha TpaHCHOPTE, Ha JOporax, ¢ JIIEKTPUYECKHM H
TEIJIOBBIM 000PYAOBAaHHEM B JOMAIIHUX YCIOBHUSX;
e chopMHUPOBAHHOCTb HABBIKA Pe(hIEKCHH, NPU3HAHIE CBOETO MPaBa HA OIIHOKY M TAKOrO XKe MpaBa y
JIPYroro 4eaoBeKa;
6) TPy10BOr0 BOCIMTAHUSA:
e~ aKTHBHOE ydYacTHe B PEIICHHH MPAKTHYECKUX 3a1au (B paMKaX CeMbH, OOpa30BaTeNbHOI
OpraHu3alyy, ropoia, Kpas) TEXHOJOTHUYECKON U COLMAIbHOM HAIPaBICHHOCTH, TPEOYIOIIUX B TOM
gucliie ¥ GU3NICCKUX 3HAHUN;
e  HHTEpeC K NPAKTHYECKOMY M3y4eHHIO IPO(ECCHil, CBA3AHHBIX ¢ QU3HKOIL;
7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:
e  OpHEHTAaUMs HA TPUMEHEHHe (BM3HYCCKUX 3HAHHMI IS PEIICHHs 3a1ad B OOJIACTH OKpPYKarolIei
Cpe/ibl, IUTAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUMN Ui OKPYXKAIOIIEH Cpebl;
e~ 0Co3HaHHE IT06ATLHOTO XapaKTepa SKOTOTHIECKHX MPODIEM U MyTeil HX PelIeHHS;
¢ 8)aganTanuy K U3MEHSIOIMUMCS YCIOBUAM COLMAJIBHON U IPUPOIHO cpeabl:
e~ 10TPeGHOCTH BO B3aMMOMCHCTBHM IPH BBHIMOJTHEHHH HCCICIOBAHHI M TMPOEKTOB (DH3MUECKOH
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHUX;
*  [OBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 HPAKTHUECKYIO AeATeIbHOCTb;
e~ morpebHOCTh B (DOPMHUPOBAHHH HOBBIX 3HAHHI, B TOM 9HCIe (DOPMYTHPOBATH HICH, MOHSTHS,
TUNOTE3bI 0 GPU3UYECKUX 0OBEKTAX U SIBICHUAX;
e ~ oco3HaHHe Ae(UIHTOB COOCTBEHHBIX 3HAHMH H KOMIICTEHTHOCTEIT B 0671aCTH (UMK,
e  [IAHMPOBAHHME CBOETO PA3BUTHS B PHOOPETEHHH HOBBIX (DH3MUECKIX 3HAHMIA;
e CTpeMIICHHME aHATH3UPOBATh M BBIABIATH B3AUMOCBS3M MPHPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHcIe ¢ UCTIONIb30BaHHEM (PU3NYECKUX 3HAHUM;



hd OlLICHKa CBOUX JCMCTBUM C y‘-IéTOM BJIMAHUA HaA OKPYXKAKOIIYIO CpCAy, BO3MOXKHBIX rJ100aIbHBIX

HOCJIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATDI

B pesynbpTaTe ocBOCHHS TporpamMmbl 1Mo (U3WKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Yy
oOy4arorerocst OyayT chopMUpOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOUYAOIINE TT03HABATEIHLHbIC
YHHBEpCaJIbHbIE y4eOHbIC JCHCTBUS, KOMMYHUKAaTHBHBIE YHHBEpCAJIbHBbIC Y4eOHbIE JCHCTBUS,
pETyJISITUBHBIC YHHUBEPCATbHBIC YUeOHBIC JICHCTBHSL.

Ilo3HaBaTebHBIE YHuBEpPCaJdbHBIC y‘leﬁl—lble JeCcTBUA

Ba3oBbie JJoruueckue aeiicTBud:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKH 0OBEKTOB (SIBJICHMIA);

YCTaHABIWBATh CYIICCTBEHHBIN NPHU3HAK KJIACCH(PUKAIIMKM, OCHOBAaHUA ISl 00O0OIIEeHUs u
CPaBHECHMS;

BBISIBJIATh 3aKOHOMEPHOCTH M HPOTHBOPEYMsS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJI0ICHUSAX, OTHOCAIIMXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJISATh IIPUYHUHHO-CIICZICTBEHHBIE CBS3U NPU U3YyYCHUH (DPU3NYECKUX SIBICHUI M MPOLIECCOB,
ACJIaTb BBIBOJAbI C HCIOJIB30OBAHHUEM ACAYKTHBHBIX W HWHAYKTHUBHBIX YMO?;aKJHO‘-IeHHﬁ,
BbIABUI'aTh TUIIOTE3bI O B3aUMOCBA34AX (1)I/ISI/II-ICCKI/IX BCJIMYHH,

CaMOCTOSITENILHO BbIOMpaTh crnoco0 perieHus y4yeOHOM ¢dusnueckoil 3anaduu (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEILEHUs, BHIOOP Hanbosiee MOAXOASIIEro ¢ YYETOM CaMOCTOATEIbHO
BBIJICJIEHHBIX KPUTEPHEB).

Ba3zoBble ucciaenoBareLbCcKue AeiCTBHSA:

UCIIONB30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT TIO3HAHMUS,

MPOBOAWTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHy OIBIT, HECIOXKHBIN (U3MUecKuit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCICIOBAHUE (PUINICCKOTO SIBIICHUS;

OLICHUBATh HAa NPUMEHMMOCTb M JOCTOBEPHOCTh WH(MOPMAIHMIO, TOIYYEHHYIO B XOe
WCCIICTIOBAHMSI HITH SKCTICPUMEHTA;

CaMOCTOSITENTLHO (OPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHOTO
HaOJII0IEHHS, OIBITA, HCCIIEIOBAHHS;

IIPOTHO3MPOBATh BO3MOXKHOC JalIbHEHIIee pa3BUTHE (PU3NYCCKUX IIPOIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh PAa3TUYHBIE METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI MIPH TIOMCKE U 0TOOpe HH(pOpMaIuu
WIN JAHHBIX ¢ yYETOM MPEATIOKECHHON yueOHOH (u3ruecKoii 3a1auu;

aHAJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh HH(DOPMAITUIO PA3TUYHBIX BUIOB U
dbopm mpenacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBHIOMPATh ONTUMAJbHYIO (opMy TpenctaBieHuss HHOOPMALUH U
WUTIOCTPUPOBATH PElIaeMble 33a4H HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOH rpaduKoil u
UX KOMOUHAIUAMHU.

KoMMyHuUKATHBHBIE YHHBepcaJlbHbIe Y4eOHbIe el CTBHA:

B XOJ¢ OOCYXJCHUs y4eOHOro Marepuaia, pe3yJIbTaTOB JIA0OPAaTOPHBIX PabOT M MPOCKTOB
3aJjaBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOW TEMbI U BBICKA3bIBATH WJICH, HAICIICHHBIC Ha
peleHne 3aa9u 1 Mo iiep kanue 01aroxenaTeIbHOCTH OOICHHUS;



COIOCTABIIATh CBOMU CYXJACHHUS C CYXACHUSAMU JPYTUX YYaCTHHKOB IHAaliora, OOHapy>KUBATh
pa3IMuKe U CXOJICTBO MO3ULIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

myOJIMYHO MPEACTaBIATh PE3YJNbTaThl BHIIOJHEHHOTO (U3UYECKOro OMbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA);

MOHMMAaTh M WCMOJb30BaTh MPEHMYIIECTBA KOMAaHIHOM W WHIUBUAYATbHOW pabOThl MpuU
pelIeHnH KOHKPETHON (hU3NYEeCcKOi MpoOIeMbl;

MPUHUMATh 1I€JI1 COBMECTHOM NIEATETbHOCTH, OPraHU30BbIBATH JEUCTBUS MO €€ JOCTHKEHHUIO:
pacmpenensaTs poiid, oOCYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHS HECKOJIBbKUX JTIOICH;

BBITIOJHATH CBOKO YacTh paboOThI, JOCTUTAas KadeCTBEHHOTO pe3yJbTaTa 10 CBOEMY
HaIIPaBJIEHUIO U KOOPJAUHUPYS CBOU JACUCTBUSA C APYTMMH YJI€HAMU KOMAH/IbI;

OIICHMBATh KA4YeCTBO CBOETO BKJIAJa B OOIIMI TPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIHLHO
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe Y4eOHbIe AelicTBUSA

Camoopranuzaumus:

BBISIBIISAT NPOOJIEMBl B KU3HEHHBIX M YYEOHBIX CHUTYalMsX, TPEOYIOUIMX JUIs PELICHHUs
buznyecKux 3HaAHMI;

OpUEHTUPOBATHCS B PANIMYHBIX MOJAXOAAX MPUHATUSA pEIleHUuN (MHIMBUIYaJbHOE, MPHUHSITHE
peleHus B Ipymie, IPUHATHE PeIIeHUH rpynmnoil);

CAMOCTOSITEJIbHO ~ COCTaBJIATh ~ aNrOPUTM  pelleHus (U3MYEecKOM 3ajjauyd  WIM  IUIaHa
UCCIIEIOBAaHU € Y4YETOM  HMEIOIIMXCS PEcCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh IIpejaraéMble BApUAHTBI PELLIECHU;

Jies1aTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPO.TIb, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlMH W MPEUIaraTh IjIaH €€ NU3MEHEHHUS;

OOBSACHATH MPUUUHBI TOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JEATENIbHOCTH, 1aBaTh OLICHKY
npuoOpPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JAEATEJBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (HU3MYECKOTrO
UCCIIC/IOBAaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, M3MEHHUBIIMXCS CHUTYyalui,
YCTAHOBJICHHBIX OLUIMOOK, BO3HUKIIMUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBHSIM;

CTaBUThH ce0sl HAa MECTO JAPYroro 4YeJioBeKa B XOJI€ CIopa WM TUCKYCCHH Ha HAYYHYIO TEMY,
ITIOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPyTOro;

IIpU3HaBaTh CBOE MPaBO Ha OLIMOKY IpU pelieHnH GU3NYECKUX 3a]ad WK B YTBEPKIACHUAX Ha
Hay4yHBIE TEMBI U TAKOE YK€ MPABO APYTOro.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOy4enus B 7 KJacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPa)xaThb
C(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:

WCIIOJIB30BaTh TOHATHS: (PU3MYECKUE M XUMHUYECKUE SIBICHHS, HAOIIOACHUE, SKCIIEPUMEHT,
MOJIeJTb, THIIOTE3a, CIUHUIBI (U3HMYECKUX BEIUYHH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS
BenlecTBa (TBEpIOE, JKHUIKOE, TIa3000pa3HOE), MEXaHWYEeCKOe JBW)KEHHE (paBHOMEpHOE,



HEpaBHOMEpHOE, TPSMOJMHEHHOE), TPaeKTOpHUs, paBHOJACHCTByoIIas cuia, aehopmaius
(ympyras, maacTU4eckas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnmuyath siBieHUs (nudQys3us, TEMIoBOE [BWKEHHWE YacCTHIl BEIIECTBA, pPaBHOMEPHOE
JIBUKEHHE, HEpaBHOMEPHOE IBMKEHHE, MHEPIHs, B3aUMOJCICTBHE Tell, paBHOBECHE TBEPIBIX
TN ¢ 3aKperIEHHON OChIO BpallleHHs, Mepeaaya AaBlIeHUs TBEPIBIMU TeJIaMH, KUAKOCTAMU U
razamu, atMoc(epHoe HaBlIeHUE, IJIaBaHUE TeN, MPEBpAIICHUsS MEXaHWYECKOW SHEpPrHH) IO
OMMCAHUI0O HMX XapaKTePHBIX CBOIICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX JaHHOE
¢du3uueckoe SIBICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YUYCHHBIX (PU3MUYECKUX SIBICHHHM B OKpPY)KaIOLIEM MHpE, B TOM
yucie (U3NYECKue SBIEHUS B MPUPOJE: NMPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW W HEXHBOW MpPHUPOJE, NEHCTBHE CWUJIBI TPEHUS B TPUPOJAE U TEXHUKE, BIUSHHE
aTMoc(epHOro JaBjeHHs Ha >KMBOW OpraHH3M, IUIaBaHUE PbIO, pblYard B TEJE 4YelOoBeKa, MpU
ATOM TMEpPEeBOANTh NPAKTHYECKYIO 3aJadyy B Y4YeOHYIO, BBIJENSTH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) (PU3HUECKUX SIBICHUN;

ONKCHIBATh M3YYCHHbIE CBOWCTBA Tel U (uU3MUecKHe SBJICHUS, HCIONb3Yys (U3nUecKue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
cCuJia yIpyrocTH, CUJIa TSHXKECTH, BEC Teja, CUjla TPEHUs, JaBlieHHe (TBEPAOTO Tela, KUIAKOCTH,
rasa), BbITAJIKUBAIOLIAsl CUJIa, MEXaHUUYecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBL,
KOO QHUIMEHT TOJE3HOTO JEHCTBHA MEXaHM3MOB, KMHETHYECKash M MOTEHIMATbHAs DHEPTHs),
IpU OINHCAHUU TMPABUWIBHO TPAKTOBATH (PU3WYECKUII CMBICI HCIOJIb3YEMbIX BEJIWYHH, HX
0003HaYeHHSI M €IMHUIBI (PU3NYECKUX BEINYNH, HAXOIUTh (POPMYJIbI, CBSA3bIBAIOLINE JTaHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMH BEIMYHMHAMHU, CTPOUTH IpaUKu M3y4EHHBIX 3aBUCUMOCTEN
bu3NYeCKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SBJICHUS W MPOIECCHl, MCIOIb3Yys IpaBUIIa
CIIO’KEHMsI crJT (BIOJIb OHOM MpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH ApxumMesa, IpaBuUiIo
paBHOBecHsl peryara (010Ka), «30JI0TOE MPABHIIIO» MEXAHHUKH, 3aKOH COXPAaHEHUST MEXaHUIECKOM
SHEpPTUU, TPU OTOM JIaBaTh CIIOBECHYIO (DOPMYJHMPOBKY 3aKOHAa U 3alHCHIBAaTh €0
MaTeMaTHU4eCKOE BhIPAKEHUE;

OOBSACHATh (PU3MYECKHE SBIICHUS, MPOLIECCHl U CBOWMCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyaIluil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BHISBISITh TPUYUHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB C OMOpod Ha 1—2 W3y4YEeHHBIX CBOWCTBA
¢bu3nueckux sABICHUMA, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemath pacuéTHble 3agaud B 1—2 HEHCTBHS, UCHONB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOLIUE
¢u3nUeckrue BENWYMHBI: HA OCHOBE aHAIM3a YCIOBHS 33aJadd 3alMCHIBATh KPAaTKOE YCIIOBHE,
MOJCTABIATh (PU3MUECKUE BEIMYMHBI B (OPMYJIBI M TPOBOIUTH pAcu€Thl, HAXOIUTH
CIpaBOYHbIC JAaHHbIE, HEOOXOJMMBbIE HJs pEIIeHUs 3a7ad, OIEHMBATh PEATUCTUYHOCTh
MOJTYYeHHOW (PU3MUECKON BEIIMYNHBI,

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3HMUYECKUX METOAOB, B
OMMCAaHUU MCCIIEOBAaHUS BBIACIATH MPOBEpPSEMOE MpPEANooKeHue (TUMOTe3y), pa3inyaTh U
MHTEPIPETUPOBATH MOJIyUYEHHBIN Pe3yIbTaT, HAXOIUTh OUIMOKU B XOJI€ ONbBITA, JIEJaTh BBHIBOIBI
II0 €r0 pe3yJibTaTaMm;

IIPOBOAMTH ONBITHI MO HAOMIOJACHHIO (U3WYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB Te:
(dbopMyIHpOBaTh TPOBEpPsSEMBbIE MPEINONIOKEHUS, COOMPAaTh YCTAaHOBKY H3 MPEIIOKEHHOTO
000pyA0BaHNs, 3aMMCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBL;



BBITIONHATh TPSIMbIE HM3MEPEHUS PACCTOSIHHS, BPEMEHHM, MacChl Tena, 00bEMa, CHIIBI U
TEeMIIEpaTyphl C UCIIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,

MPOBOJIUTh HWCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOM BEJIMYMHBI OT JAPYrod C
HCITOJIb30BAHUEM TIPSIMBIX M3MEPEHHUH (3aBUCUMOCTH ITyTH PABHOMEPHO ABHKYIIIETOCS Tela OT
BPEMEHH [BW)KCHUS Tella, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tenla, KauecTBa oO0pabOTKU
MOBEPXHOCTEH Tell M HE3aBUCHMOCTH CHUJIbl TPEHHSI OT IUIOIIATU CONPUKOCHOBEHUS TEN, CHIIBI
YOPYTOCTH OT YAJMHEHUS NMPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTrpyKEHHOW YacTu
Tela W OT TUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJO, YCIOBHUU IUIABAaHUS TEJ, YCIOBHI PAaBHOBECHUS phlyara W OJIOKOB),
y4acTBOBATh B IJIAHUPOBAHUHM Yy4€OHOTO HCCIIEIOBAHUSA, COOMpaTh YCTAHOBKY M BBITIOJHATH
U3MEpEeHUs], Cleays MpeNIoKEeHHOMY IUIaHy, (UKCHpOBaTh pe3ylbTaThl MOJIYYEHHON
3aBUCUMOCTH (U3MUECKUX BEJIIMYWH B BHJEC MPEIIOKCHHBIX TaOMWIl W TpadukoB, aenaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIECTOBAHMS,

MIPOBOANTH KOCBEHHBIE M3MEPEHHS (PU3NUYECKUX BEIHUYWH (IJIOTHOCTh BEIIECTBA JKUIKOCTH U
TBEPJOTO Tella, Cuila TPEHUs CKOJBXKEHUS, JaBJICHHE BO3/yXa, BBITAJKHUBAIOLIAs CHJIA,
JNEHCTBYIOIIAs Ha TMOTPYKEHHOE B JKUAKOCTH Teno, KOA(P(GUIMEHT TOJE3HOTO JAeUCTBUS
MPOCTHIX MEXAaHU3MOB), CIEIysl MPEII0KEHHONW WHCTPYKIMHU: TIPH BBIMOTHEHUH H3MEpPEHU
COOUPAThH IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIUUCIISTH 3HAUCHHUE UCKOMOW BEJTMYMHBI,
coOI01aTh TIpaBUiIa TEXHUKU 0€30TIaCHOCTH MpHU paboTe ¢ J1abopaTopHBIM 000PYA0BAHHUEM;
YKa3bIBaTh MPUHIIMAIBI JIEUCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOWUCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAOIINECS] COCYbI, OapOMETp, phluar, MOJBWKHBIA U HETIOABMKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTH;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
omopol Ha HX onucaHuss (B TOM 4YHCIE: MOAIIMIHUKH, YCTPOMCTBO BOJIOIPOBO/A,
TUAPABIMYECKUM TIPeCC, MAaHOMETpP, BBICOTOMEpP, MOPIIHEBON HACOC, apeoMETp), HCHOIb3Ys
3HaHUS O CBOWCTBAaX (HU3MYECKHX SIBJICHUH © HEOOXOAMMBbIE (PHU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAXOAUTh MHGOPMAIMIO O TPUMEPax) MPAKTUIECKOTO HCIIOTH30BAHUS
¢bu3nYecKuX 3HaHUHN B TIOBCETHEBHOM KHU3HU I o0ecreueHus: 0€30MacHOCTH MPH o0palieHun
c mpuOopaMu U TEXHHUUYECKHMMH YCTPOWCTBAMHU, COXPAHEHHUS 370POBbS U COOIIOJCHHS HOPM
AKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIeH cpefe;

OCYIIECTBIATH OTOOp MCTOYHHMKOB MH(popMaiuu B VHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MMOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUW M TYTEM CpPAaBHEHUS Pa3IMYHBIX
HUCTOYHUKOB BBIICTSATH MHPOPMAIUIO, KOTOpasl SABJISICTCS MPOTHUBOPCUMBON WIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TIPW  BBITIOJIHEHUHM YYEOHBIX 3aJaHUN  HAYYHO-TIONMYJSIPHYIO  JIUTEPATYPY
(bu3NYECKOTr0o COJNIep’KaHusl, CIPaBOYHBIE MaTepualbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTHPOBAHHUS TeKCTa, mpeoOpa3oBaHus WHGOPMAlMU M3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKUe TIHUCHMEHHBIE U YCTHBIE COOOIICHHWS Ha OCHOBe 2-3
HUCTOYHUKOB MHQOPMAIH (HU3UUECKOTO COJCPIKAHUS, B TOM YHCIIE IyOJIMIHO JeNaTh KpPaTKHUe
COOOIIEHUST O pe3yJibTaTaX IMPOCKTOB WM YYEOHBIX HCCIICIOBAaHHWMA, MPH 3TOM TPAMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmapaT Kypca (PU3MKH, COMPOBOXK/IATh BHICTYIUICHUE
MpEe3eHTAlUEH;



IIPpU BBIITOJIHCHUHN y‘-I€6HBIX IIPOCKTOB U I/ICCHGILOBaHI/Iﬁ pacupeaciiaTb 00S13aHHOCTH B rpynriic B
COOTBCTCTBUM C IIOCTABJICHHBIMHU 3ajJadaMu, CJICIWUTH 3a BBIIIOJJHCHUCM IIJIaHA I[GflCTBPIfI,
aJICKBATHO OILICHUBAThb COOCTBEHHBIH BKJIad B JACATCIBHOCTbL TI'PYIIbI, BbBICTpAUBATH
KOMMYHHUKaTHBHOC BSaPIMO,Z[CfICTBHC, YUUTBIBASA MHCHHUE OKPYXKAIOMIUX.

K koHiy oOyueHust B 8 kiiacce nmpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

MCIIONIF30BaTh MOHSATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSIHMS BEIIECTBA, KPHUCTAUIMUECKHE M aMop¢HBbIE Tena, HACBHIIICHHBI W
HEHACBILUICHHBIN Tap, BIAXXHOCTb BO3/AyXa, TEMIIEpPATypa, BHYTPEHHSS HHEPIrus, TEMJIOBOU
JIBUTATEb, AJIEMEHTApHBIN AJIEKTPUYECKUI 3apsi, SJIEKTPUUECKOe I10JIe, MPOBOJHUKU U
JURJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pa3iuuaTh sIBICHUA (TEIJIOBOE pacUIMpEeHue U cKaTue, Teryonepeaaya, TeIIOBOe paBHOBECHE,
CMauvBaHUE, KaNWUISPHbIE SBJICHUS, UCIIApeHUEe, KOHJIEHCAIlHs, TUIaBJIEHUE, KpUCTAIIN3alus
(oTBepaeBaHue), KHUIEHHE, Teruonepeaadya (TEIIONPOBOJHOCTh, KOHBEKILHUS, H3Iy4YCHHE),
ANIEKTpU3alldsA TeJ, B3aUMOJEHMCTBHE 3apsioB, ACMCTBHUS JIEKTPHUUECKOrO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJACHCTBUE MarHUTOB, AEMCTBME MAarHUTHOIO IOJI HA IIPOBOJAHMK C TOKOM,
9JIEKTPOMAarHUTHAs WHAYKIUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TPOSIBIICHHE HM3YYCHHBIX (PU3MUYECKUX SIBICHHH B OKPY)KAIOIIEM MHpE, B TOM
yrcine (Gu3nYecKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KaMWIUISIPHbIE SIBJICHUS B
IpHUpoJie, KpUCTaIbl B Ipupojie, u3nnydyenue CoiHia, 3aMep3anrue Bo10EMOB, MOPCKUE OpH3bI,
oOpa3zoBaHMe pOCHI, TyMaHa, UWHes, CHera, »OIeKTpHUecKue sBJICHUS B arMmocdepe,
ANIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MarHUTHOE Toje 3eMiu, JApeid MOoNCoB, pPOJb
MarHMUTHOTO IIOJI JUIsl JKU3HM Ha 3eMje, MOJSIPHOE CHsIHHE, IpU OITOM IEPEBOJIUTH
NPaKTUYECKyl0 3a7adyy B Yy4yeOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBAa (TPU3HAKH)
(bu3nIeCKUX SBICHHIA;

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA TeNl M (PU3MUYECKUE SBICHUS, HCIONB3YS (U3NIECKHE
BEJIMUMHBI (TeMIepaTypa, BHyTPEHHSS SHEPT U, KOJIMYECTBO TEIUIOTHI, YeIbHAs TEIUIOEMKOCTh
BElIECTBa, yJeibHasl TEIUIOTa IUIaBJICHMS, yJelbHas TEIUIoTa MapooOpa3oBaHUs, yiAelbHas
TEIUIOTAa CrOpaHUs TOIIMBA, KOI(PQPHUIMEHT TMOJNE3HOTO MAEWCTBUA TEIUIOBOM MAIWHBI,
OTHOCHUTENIbHAsl BJIAXKHOCTb BO3/yXa, JJIGKTPUUECKHM 3apsi, CHiIa TOKa, OJIEKTPHUECKOe
HanpsHKeHUE, CONPOTHUBIICHHE IMPOBOJIHUKA, YAEIbHOE CONMpPOTHBIEHHE BEILIECTBA, paboTa H
MOIITHOCTH 3JEKTPUUECKOr0 TOKA), MPU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUNA CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3NIECKUX BEIIMYHMH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DPU3NYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (U3NUYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBJIEHUS M TPOIECCHI, HCIOJb3YysS OCHOBHbBIE
MOJIOKEHUSI ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHHUS  BEUIECTBA,  MPHUHIIUII
CYIIEpIHO3UIINU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma s
ydyacTka uenu, 3akoH Jxoyns—JleHna, 3aKkOH COXpaHEHHUs S3HEPIruu, IpU STOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MYECKHE TPOILECCHl W CBOICTBA TN, B TOM YHCJIE€ M B KOHTEKCTE CHUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABJIATH NMPUUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ OMOpOM Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pemiath pacu€THble 3aJaud B 2—3 JEHCTBHS, MCHONb3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIIUE
¢u3nUeckre BENIWYMHBI: HA OCHOBE aHAIM3a YCIOBHS 33Jaud 3alUCHIBATh KPAaTKOE YCIIOBHE,
BBISIBIISITh HEJIOCTATOK JAHHBIX JUIS PEIICHHs 3a/a4yd, BHIOMpATh 3aKOHBI M (OPMYIIBI,
HeoOXoauMble Ui €€ pelIeHus, NPOBOAWTH PACUYETHl M CPABHUBATH IOIYYCHHOE 3HAYCHHE
(bU3NIECKOi BETMUNHBI C N3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO DEIIUTh NPH MOMOUIM (PU3UYECKHX METOJOB,
UCTIONB3Yys OIMCAaHNE WCCIICIOBAaHMS, BBIICNIATh MPOBEPSIEMOE IPEINOI0KEHHE, OIICHUBATH
NPaBUIBHOCTD MOPSAKA MPOBEICHUS UCCIIEIOBaHUS, AeIaTh BEIBOIbI;

MPOBOJUTH OMNBITHl MO HAOMIONEHHIO (U3NYECKUX SBICHUH WM (DU3NYECKHX CBOMCTB Tel
(KamJUIIpHBIE SIBIICHUSI, 3aBHCHMOCTH JaBIICHHS BO3IyXa OT €ro o0bEéMa, TeMIepaTyphl,
CKOpPOCTH TIpOIIeCCa OCTHIBAaHMS W HAarpeBaHUs TPU M3IIYYEHHH OT IBETa H3ITydarouen
(moryromaromiei) MOBEPXHOCTH, CKOPOCTh MCHApPEHHS BOJABI OT TEMIeEpaTyphl >KHUIKOCTH M
wIonaay €€ MOBEPXHOCTH, JNIEKTPU3AIMA Tel W B3aWMOJCHUCTBHE 3JIEKTPHUYECKUX 3aps/oB,
B3aUMOJICHCTBHE TIOCTOSIHHBIX MAarHUTOB, BH3yalH3alUs MarHUTHBIX TOJEH MOCTOSHHBIX
MarHuToB, JACHCTBHS MAarHUTHOTO TIOJII HAa NMPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMArHWTa,
CBOWCTBA  DJICKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OpPMYJIHMpPOBAaTH  MIpPOBEpsSEMbIe
NPENONI0KEHU,, cCOOUpaTh YCTaHOBKY M3 IPEIOKEHHOTOo 000pYyA0BaHMSA, OMUCHIBATH XOJ
OTIBITa U OPMYIIHPOBATH BHIBOJIBI,

BBITIOJIHATh TPSMBIE M3MEPEHHUsSI TEMIIEPAaTypbl, OTHOCHUTEIBHON BIAXXHOCTH BO3IyXa, CHIIBI
TOKa, HANpsDKEHHS C WCIIOJIb30BAaHMEM AaHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3UUECKHUX
BEJIMYMH, CPAaBHUBATH PE3yJIbTAThI H3MEPEHUH ¢ yUETOM 3a1aHHON aOCOFOTHON TIOTPEITHOCTH;
NPOBOANUTH HCCIIEOBAaHHE 3aBUCHMOCTH OJHOM (M3MYECKOH BETUYMHBI OT JAPYroM C
UCTIONIb30BAaHUEM MPSMBIX HM3MEPEHHH (3aBHCHMOCTH CONPOTHBICHUS TPOBOJHHKA OT €ro
JUIMHBI, TJIOUIAIU MOTIEPEYHOTO CEUEHHs U YAETHHOTO COMPOTUBIICHHUS BEIECTBA MPOBOIHUKA,
CHJIBI TOKa, MJIYIIEro yepe3 MPOBOJHHMK, OT HANpsDKEHUS Ha MPOBOJHMKE, HCCIIEIOBaHHE
MOCJIEIOBATEIBHOTO M MapalIeIbHOTO  COEAMHEHHMH  MPOBOJHMKOB):  IJIAHUPOBATH
UCCIIeIOBaHNe, COOMPATh YCTAHOBKY M BBITIOJHSITH U3MEPEHUS, CIIEAYS NPEASIOKEHHOMY IUIaHy,
(GUKCHpOBaTh PE3yNbTAaThl IMOJYYEHHOH 3aBHCUMOCTH B BHAE TaOnWI] M TrpadHKOB, AENaTh
BBIBOJIBI TI0 pe3yJIbTaTaM UCCIIETOBAHHUS;

NPOBONTH KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BENUYMH (yIeNbHas TeIIOEMKOCTh BEIIECTBa,
CONPOTHUBIICHHE TIPOBOJHMKA, paboTa M MOIIHOCTH DJIEKTPHYECKOTO TOKA): IUIAHHPOBAThH
U3MEpPEHUs], COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeIysl PEATIOKEHHON HHCTPYKLUH, U
BBIUUCIISATh 3HAUCHUE BETMYMHBI;

COOIII0IaTh MpaBHJIa TEXHUKN O€30MaCHOCTH MPU padoTe ¢ 1ad0opaTOpHBIM 000y IOBAHHEM;
XapaKTepU30BaTh MPUHIMIBI JIEHCTBUS W3YyYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIoOpoll Ha WX ONHMCaHWsA (B TOM YHCIE: CHCTEMa OTOIUICHHUS OMOB, TUTPOMETp, MapoBas
TypOWHA, aMIlepMeTp, BOJBTMETpP, CUETUHK DJICKTPUUECKON SHEPTHH, DIIEKTPOOCBETHTEIHHBIC
npuOOpBl, HarpeBaTeNbHBIE AJIEKTPONPUOOPHI (TPUMEpHI), DIEKTPHUYECKHE MpPEIOXPaHUTEINH,
AIIEKTPOMArHUT, 3JIEKTPOJIBUTATENh MOCTOSHHOTO TOKA), WCHONB3YS 3HAHHS O CBOWCTBAax
¢u3nueckux ABICHUNA U HEOOXOAMMbIe (PU3NYECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENIbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTHYHBIM pHCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, TICHXPOMETpP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHUsI, JIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI SJIEKTPHUECKUX
Ierneil ¢ mociae oBaTeIbHBIM U MapauIeIbHBIM COSTMHEHUEM SJIEMEHTOB, pa3jindas yCIOBHBIC
0003HAYCHHS PIIEMEHTOB MJIEKTPUICCKHX TICTICH;



NPUBOAUTH NMPUMEPHI (HAXOAUTh MHPOPMALHUIO O MPUMEPax) MPAKTUYECKOTO HCIIOJIb30BAHHS
(¢u3nUecKrX 3HAHWI B IOBCEAHEBHOM KM3HHU I 00ecIieueHus1 0e30MacHOCTH TPy 00pameHnn
c TpubOpaMu M TEXHUUYECKUMH YCTPONCTBaMH, COXPAHEHHUs 3/I0POBBS M COOJIOJCHUS HOPM
HKOJIOTHUECKOTO MOBEJIEHHS B OKPYKAIOLIEH cpene;

OCYUIECTBIISATh TMOUCK HHpOpManMK (U3MUECKOTO coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HaHUH UM MyTEM CpaBHEHUS JIOMOJHHUTEIbHBIX HCTOYHHUKOB BBIIEIATH
MH(POPMALINIO, KOTOpas SIBJISAETCS IPOTUBOPEUNBOM MIIM MOKET OBITh HEJJOCTOBEPHOM;
UCTOJIb30BaTh MpPHU BBINOJHEHUH YUYEOHBIX 3aJaHUi HAyYHO-IIOMYJIAPHYIO JUTEpaTypy
(bu3MUecKOro coAep)kaHus, CIpPaBOYHbIE MaTepUalbl, pecypcbl cetd HTepHeT, BianeTh
npuéMaMyu KOHCIIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHMs HMH(GOPMalUU M3 OJHON 3HAKOBOMU
CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUChbMEHHBIC M KPATKUE YCTHBIC COOOIIeHUs, 000011ast HHPOPMAITHIO
U3 HECKOJIBKMX MCTOYHHKOB (PU3NYECKOTO COJCPKAHHs, B TOM YHCIE IMyOIMYHO TPEICTABIATH
pe3yabTaThl MPOSKTHOM MM MCCIIENOBATEIbCKOM JeATeIbHOCTH, HpPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh U3YUYEHHBIM MOHATUIHBIN anmapar Kypca (pHU3HKH, CONPOBOXIATh BHICTYIICHHE
Mpe3eHTalNEH;

IIPY BBITOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIEAOBAHUM (PU3MUECKUX MPOIECCOB paclpeneiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 33JauaMu, CJIIEUTH 3 BBINOJIHEHUEM
IUlaHa JIGHCTBHH W KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIGHUBATh COOCTBEHHBIM BKJIAJ B
JEeSATEIbHOCTh  IPYMNIBI, BBICTPAUBaTh KOMMYHHKaTHBHOE B3aUMOJEHCTBHE, IPOSBIASL
TOTOBHOCTB pa3pemiaTh KOH(IHUKTEHI.

K xoHuy oOy4eHus B 9 kjacce nmpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTb
c(OPMHUPOBAHHOCTh Y 00yUaIOIINXCS YMEHUH:

MCIIOJIb30BaTh NOHATHUS: CUCTEMA OTCUETA, MaTEpUalIbHAsl TOUKA, TPAEKTOPHS, OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBUKECHMSI, neopmanus (ympyras, IIacTUYECKas), TpEHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LEHTP TSKECTH, aOCOJIIOTHO
TBEPOE TEJO, LIEHTP TAKECTH TBEPOTrO TeNa, paBHOBECHE, MEXAaHUYECKUE KOJIEOaHUs U BOJIHBI,
3BYK, MH(pa3ByK M yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JE€KTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CHIEKTPHI UCIYCKAHUS U MOTJOLIEHU, anbda, OeTa- u
raMMa-H3J1y4eHHsl, U30TOIbI, sIepHast SHEPreTHKa;

pa3nnyath  sBJIEHHUS (pPaBHOMEpPHOE M  HEPAaBHOMEpPHOE MPAMOJIMHEMHOE JIBU)KEHUE,
PaBHOYCKOPEHHOE TNPSMOJIUHEWHOE MBI)KEHHE, CBOOOJHOE TMAJeHUE TeJl, pPaBHOMEPHOE
JBIDKEHHE I10 OKPY>KHOCTH, B3aMMOJCHCTBHE Tell, pEakTHMBHOE IBM)KEHHE, KoJiebaTelbHOe
JBIKEHHE (3aTyXalolllie W BbIHYXJCHHbIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JIBUYKEHUE,
OTpak€HHE 3ByKa, NPSAMOJIMHENHOE pPacHpOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHHE CBETa,
IIOJTHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3lIoKEHHE OeJIoro cBeTa B CHEKTP M CIOXKEHHE
CHEKTPaJbHBIX I[BETOB, JIWCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTHUBHOCTh, BO3HUKHOBEHHUE
JMHEHYaTOro CIEKTpa HU3JIy4eHHUs) MO ONMCAHUIO HX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHHE HM3YYCHHBIX (DU3UYECKHX SIBJICHUH B OKpY’XKarolleM Mupe (B TOM
yucie (U3NYecKue SIBJICHUS B NPUPOJAE: NPWIMBHI U OTJIMBBI, JBWXKeHHE MaHeT CoiHeuyHOH
CUCTEMbI, PEaKTUBHOE [BHKEHHE >XUBBIX OPIaHHW3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSACEHUE, CEMCMHMYECKHUE BOJIHBI, LyHaMH, 3XO, I[BE€Ta Te€J, ONTHYECKHUE SBIICHUS B
npupoze, OHoJOruyeckoe MAeWCTBUE BHUANUMOIO, YIbTPa(UOJIETOBOTO U PEHTIEHOBCKOTO
U3ITy4YeHUH, €CTeCTBEHHBbIM paJuoakTUBHBIM (OH, KOCMHUYECKHE Jy4d, pPaTUOAKTHUBHOE
U3Iy4YeHUE TPHUPOJIHBIX MUHEpANOB, JEHCTBUE pPaJMOAKTUBHBIX M3IyYEeHMH Ha OpraHu3M



YeJIOBEKa), IIPU ATOM MEPEBOJUThH MPAKTUYECKYIO 3a/1auy B yUeOHYI0, BBIACTATH CyIIECTBEHHBIE
CBOMCTBA (IpU3HAKU) PU3NUYECKUX SBJICHUI;

ONHKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel M (PU3MUYECKUE SBICHUS, HCIONB3YS (U3NIECKHE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBM)KEHHUH, YCKOPEHUE,
nepeMenieHle, MyTh, YIJoBas CKOPOCTh, CWJIa TPEHUs, CUia YNPYrocTH, CHUJAa TAKECTH,
YCKOpPEHHE CBOOOJHOIO MaJeHMs, BEC Tela, MMITYJbC Tela, UMITYJIbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTh, NOTEHIMANbHAs SHEPrUs Tena, MOAHATOTO HAaJ MOBEPXHOCTHIO 3EMJIH,
MOTEHLMAIbHASI SHEPTUsl CHKATOW IpPYXKUHBI, KHHETHUYECKAs DHEPIHs, IOJIHAsS MEXaHW4ecKas
SHEprus, MEepHoj M 4YacToTa KoJeOaHWi, JJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, IMOKa3aTeldb MPEIOMJICHHS Cpefbl), MpPU OMHCAHWU IPaBWIBHO TPAaKTOBATh
(bU3NIECKUil CMBICT UCTIOIB3YEMBIX BEJMUUH, 0003HAYCHUS M AMHUIIBI (PH3MUECKUX BEJINYHH,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIIME JJAHHYIO (DU3NYECKYIO BEJIMYHUHY C JAPYTMMHU BEJIWYMHAMU,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHUE SBIEHUS M MPOLECCHl, HUCIONb3Yys 3aKOH
COXpPAHEHHUsl PHEPrUH, 3aKOH BCEMUPHOT'O TATOTECHUS, MPUHLUI CYNEPIO3ULMHA CHUJI, TIPUHIIMII
OTHOcUTENbHOCTU ['anumnes, 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHHMsS HWMIIYJIbCA, 3AKOHBI
OTpPa)KEHUsI U INPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAacCOBOTO YHUCEN MpU
AJIEPHBIX PEaKIUSAX, IPU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3alMCBHIBaTh €ro
MaTeMaTUYECKOE BBIPAXKEHUE;

OOBSCHATh (hpU3MUYECKHE MPOLECCHl U CBOICTBA TN, B TOM 4YUCIE€ M B KOHTEKCTE CUTyallUi
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUYUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTMYECKUX INAroB ¢ OMOpOH Ha 2—3 M3Yy4EHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTts pacuéTHbIE 3a/1a4u (ONUparOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCIIOJIb3YS 3aKOHbI
U (opMynbl, CBA3bIBAIOIIME (PU3MYECKHE BEIWYHMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud
3aITUCHIBATh KPATKOE YCIIOBHUE, BBISBISITH HEJAOCTAOININE WM M30BITOUYHBIEC TaHHBIE, BHIOUPAThH
3aKOHbl U (OpPMyJIbl, HEOOXOAMMBIEC JUISl pPEIICHUs, NPOBOJIUTH pacuy€Tbl U OLIEHUBATh
PEATMCTUYHOCTD MOJYYECHHOTO 3HAUCHUsI (PU3MUECKON BEINYHHBI,

pacrno3HaBaTh NPOOJIEMBbl, KOTOpPbIE MOYKHO PpEIIMTh MPU MOMOUIM (U3NYECKUX METOOB,
UCTIONb3Ysl OIMCAHHWE MCCIEOBAHUS, BBLACIATH MPOBEPSEMOE NPEANOJIOKEHHE, OLIEHUBATh
NPaBUWIBHOCTh MOpsAAKA TNPOBEICHHUS HCCIEIOBAaHUs, J€J1aTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3ybTaThl HAOIIOACHUHN U OTIBITOB;

MPOBOJUTH OMNBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUH WM (DU3NYECKHX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUS PHEPrHM, 3aBHCHUMOCTH IE€pHOJA
KOJICOAHUH TMPY>KUHHOTO MAasATHHKA OT MAaccChl Tpy3a M JKECTKOCTH MPYXKHUHBI U HE3aBUCHUMOCTb
OT aMIUIMTY[bl MalblX KoyeOaHWM, NMpPSIMOJIMHEHHOE paclpOCTpaHEHHWE CBETa, Pa3IOKEHHE
Oenmoro cBeTa B CIEKTp, M3yUY€HUE CBOMCTB M300pakeHHsS B IUIOCKOM 3€pKaje U CBOICTB
n300pakeHusl mpeaMera B coOuparolieil JnH3e, HaOJroJeHHe CIUIOIIHBIX M JIMHEHuYaThIX
CIIEKTPOB H3JIYYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY M3 M30BITOUHOro Habopa
000pYZI0BaHUs, OIMCHIBATH X0 OIbITA U €T0 Pe3yJbTaThl, (POPMYIHPOBATH BHIBOJIBI,

MPOBOJUTH NMPH HEOOXOJUMOCTH CEPHIO NPSMBIX HM3MEPEHU, omperenss cpeqHee 3HaYCHHE
nu3MepsaeMoil BeTHMYMHBI ((DOKYCHOE PacCTOSIHUE COOMpAaromieil JTHH3BI), 000CHOBBIBATH BBHIOOD
crioco6a u3MepeHus (M3MEPUTEIBHOTO TPrOopa);

IPOBOJUTH MCCJIEOBAHNUE 3aBUCUMOCTEH (PM3NYECKHUX BEIMYMH C MCIIOJb30BAaHMEM IPSIMBIX
M3MEepeHH (3aBUCHMOCTb ITyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBHKEHUH 0e3 HayalbHOMN
CKOpOCTH, Iepuoja KoieOaHWi MaTeMaTH4ecKOro MasTHHKAa OT JJMHBI HUTH, 3aBUCHUMOCTHU



yria OTpaXXeHHUsl CBeTa OT yrjla MaJeHHs U yIiia MpeJoMJIeHUs OT yIJia MajJeHus): IIaHUpOBaTh
HCCIIEIOBAaHHUE, CAaMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHl MOTYUCHHOM
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE TaONMMIl W TpaduKOB, J[ENaTh BBIBOIBI IO
pe3yibTaTaM MCCIIeJOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITHMUMH (CPEIHSS CKOPOCTh U YCKOPEHHE Tea
IPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MaJeHMs, >KECTKOCTh IMPYXKHUHBI,
KO3(QUIMEHT TPeHUs CKOJIBbKEHMs, MeXaHHUueckas paboTa M MOLIHOCTb, YacTOTa U MEPUOJ
KOJICOAHUH MaTeMaTH4eCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKash cuja COOMparouien
JIMH3BI, PAJAMOAKTHBHBIN (OH): IJIAHUPOBATh H3MEpPEHHs, COOUPATh HKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBINIONHATh HW3MEPEHUs, CIeaysl TPeIIOKEHHOW WHCTPYKIWH, BBIYHCISTH
3HAQYEHHE BEJIWYMHBI M aHAIM3UPOBATh TIONYYEHHBIE pE3YylbTaThl C Y4YETOM 3a/JaHHOU
MOTPEIIHOCTH U3MEPEHU;

coOJII0aTh MpaBUIIa TEXHUKH 0€30IaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
pa3inyaTh OCHOBHBIE NPU3HAKM H3YUYEHHBIX (DU3MYECKUX MOJeneil: MarepuanbHas TOodYKa,
a0COMIOTHO TBEPAOE TeNO, TOYEUHBIH HCTOYHUK CBETAa, Jy4d, TOHKas JIMH3a, IJaHeTapHas
MOJIENIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh MPUHIMIbI JIEHCTBUS W3YyYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOl Ha WX OMHMCaHUs (B TOM YHUCIE: CHHIOMETp, AATYMKH IIOJIOKEHUS, PACCTOSIHHUS W
YCKOpPEHHUs, pakeTa, O3XOJOT, OYKH, TEpHCKOM, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), MCIONB3ysl 3HAHUSA O CBOMCTBaxX (pU3MUECKHX
SIBJIGHUN ¥ HEOOXOIMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl M CXEMaTWYHble PHUCYHKH HW3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTMYECKHUX MPOIECCOB INPU PELICHUH Yy4eOHO-
MPaKTUYECKUX 3ajay, ONTHYECKUE CXEMBI JUI IIOCTPOCHUS N300paKEeHHI B TNIOCKOM 3€pKaJie U
coOuparoIei JHH3E;

MPUBOIUTH TPUMEPHI (HAXOAUTh WHPOPMALHUIO O MPHUMEPax) MPAKTUIECKOTO HCIIOIb30BAHHS
¢u3nUecKrX 3HaAHWI B IOBCEAHEBHOM KU3HHU I 0OecrieueHus: 6e30MacHOCTH Tpy 00paeHnn
C NpuOOpaMu M TEXHUYECKUMH YCTPOICTBaMH, COXPAHEHHUs 3/10pOBbSl M COOJIOJEHHUS HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKPYKAOIIEH cpe/ie;

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UUECKOro cojepkaHus B MIHTepHETe, caMOCTOSATENEHO
bopMyaHMpys NOUCKOBBIN 3ampoc, HAXOJUTh IMYTH ONpEAETICHHUS JOCTOBEPHOCTH MOITY4YEHHOU
MH(POPMALIMK HA OCHOBE UMEIOIIMXCSI 3HAHUHM U JIOTTOTHUTEIbHBIX UCTOYHUKOB,;

UCTOJIb30BaTh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHUi Hay4HO-TIONMYJIAPHYIO JIUTEpaTypy
(GU3NIeCKOro CoAep)KaHus, CIPAaBOYHBIE MaTepUaNbl, pecypchl cetd VHTepHeT, BiIaneTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMKM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBCHHBIC NHCHMEHHBIE M YCTHBIC COOOIIEHHUS Ha OCHOBE HH(MOpManuu u3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, MyOIWYHO MpPEJCTaBIATh PE3yJIbTAThI
INPOEKTHON WM MCCIIEJOBATENbCKON JEesATeNbHOCTH, INPH 3TOM TIPaMOTHO MCIOJIb30BaTh
M3yYEHHBIN MOHATUHHBINA anmapar u3y4aeMoro pasjena (pU3MKu U COpOBOKIATh BBICTYIICHHE
npe3eHTalnel ¢ y4éToM 0COOEHHOCTEH ay TMTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
Kontpoasnbie | IlpakTuyeckue
n/n NMporpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa
bu6morexa [JOK
1.1 o - 2
HBHKA = fayKa 0 PHpOae https://m.edsoo.ru/7f416194
bubmnoreka 1JOK
1.2 o 2 1
HBHHCCKHC BEMMHMHBL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUHBIN METO ITO3HAHUS 2 1 bubmorexa HOK
' Y a https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3pen 2. [lepBoHayaibHbIe CBeACHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C e 1
TPOCHHC BetecTBa https://m.edsoo.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICCTBUE YACTHI] ) 1 bu6mmoreka [IOK
’ BELIECTBA https://m.edsoo.ru/7f416194
bubmnoreka 1JOK
2.3 A 2
TPCTATHBIC COCTONRMA BeMeCTEa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMo/jieiicTBUE TeJl
b K
3.1 MexaHnueckoe IBMKEHHE 3 nommorexa L0

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




bu6mmoreka [IOK

3.2 Hrepums, macca, mioTHoCTe 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBieHune TBEpPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TellaMH, )XUJIKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2 Jlasienne xuKocTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoC(hepHOE MaBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pabora 1 MOIIHOCTH. JHEPrUust
bubmanoreka LJOK
31 Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Tpocteie MexarusMb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KIIACC

Kosmn4yecTBO 4acoB JIeKTPOHHbBIE
HanmMmeHOBaHHE pPa3aesioB H TeM nudpoBbie
Ne n/m P Konrtpoasubie | TIpakTuyeckue (upp )
NMPorpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. TenyioBblie IBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEIECTBA 7 buGnnorexa [IOK
' p m https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 Tennosere mpoueccat 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DiiekTpuyeckne 4 MATHUTHbIE SABJICHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella 7 1 bu6nuoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuoreka [JOK
2.2 IToCTOsTHHBIN 2IIEKTPUYECKHUNA TOK 20 1 7 hitps:/m.edsoo /7418 1 co
bubnuoreka [JOK
23 MarnuTagIe ABICHUS 6 I 1.5 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
2.4 OJICKTPOMArHHTHAA HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuveckue siBJIEHUS
L1 MexaHu4yeckoe IBUKEHHE U CIIOCOOBI €ro 10 1 bu6mmoteka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
1.2 B i 20 | 3
SAIMOAICHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3 10 3
AKOMBT COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zpnen 2. Mexanuveckne Ko0JieOaHUS U BOJHbBI
but6mmoreka [JOK
2.1 M
CXAHMYCCKHC KOACOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
2.2 M . 1
CXAHMIECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3jnen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubmuoteka LIOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 2 bubmorexa [TOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo.ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro CBETa B CIIEKTP 3 2 hitos://m.edsoo.ru/7¢41 ada6
Hroro no pazneny 15
Pa3pnen 5. KBanTOBBIC SIBJICHUSA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aroMOM 4 1 hitps://m.edsoo.ru/7f4 1 ada6
bubnuoreka [JOK
32 CTpocHHE aTOMHOTO 3pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTeIbHO-0000111a101MIT MOLYJIb
[ToBTOpenue u 0600IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







ITIOYPOYHOE IIJNTAHUPOBAHHUE

Kosau4yecTBo 4acoB i JJIeKTPOHHBbIE
ara
Ne uugposbie
Tema ypoxa Konrpoabnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI A
pecypcsl

| ®usnka — Hayka o npupoe. ABneHus |
IPUPOIBI

2 DU3NYECKUE SBICHUSA 1
®u3nuecKkre BEIUYUHBI U UX U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

4 TeMIepaTypbl MPU MOMOIIU KUJKOCTHOTO 1 1
TEPMOMETPA U TaTYUKA TeMrepaTypbl"”

5 MeTtop1 HaydyHOr0 No3HaHUA. OnucaHue ) bubnuoreka [IOK
(bU3UYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTessl:

6 JATBHOCTD MOJIETA IIAPUKA, MyIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BemiecTBa. OMBITHI,
7 OKa3bIBAIOLINE TUCKPETHOE CTPOCHHE 1 bubmmorexa LIOK
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHU
p p https://m.edsoo.ru/ff09fe0a
BEIECTBA
2 JIRr—— elecTBA ) bubmuoreka [JOK
BIDKEHUE YACTHI] BEIIECTB
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110

9 HAOJIO/ICHUIO TETIOBOTO PACIIHPEHUS 1 1

ra3oB»




10

ArperaTHLIe COCTOsAHHMA BCUICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUIM BOJIBI.

11 O0606mrenune no pazaeny «I[lepBoHadanbHbIC f;fi;ﬁfg:)gg};foaowg
CBEJICHHSI O CTPOCHHUH BEILIECTBA
12 Mexanunueckoe aBrxeHue. PaBHoMepHoe n bubnnoreka [JOK
HEPAaBHOMEPHOE JIBMKEHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Cropocte. Enummitet ckopocti httns://m.edsol_.lru/fanO79c
14 PacueT myTu 1 BpeMeHM ABUKECHHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 Hueprus. Macca — Mepa HHEPTHOCTH TEN https://m.e dsogru I60a0c10
16 IInotHoCTh BemiecTBa. Pacuer maccel u bu6mmoreka [JOK
o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHas.1' pabora «Ornpezenenne
MJIOTHOCTH TBEPAOTO TEJa
18 Pemenne 3agay mo teme "IIIIOTHOCTD bu6mmoreka [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKTepUCTUKa B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas paborta «M3yueHnue
20 3aBUCHUMOCTH pacTshKeHUs (IedopMarim)
IPYKUHBI OT TPUIIOKEHHON CHIIBD)
21 SIBnenne Tarorenus. Cuia TSKECTH
CBs13p MEX]ly CUJION TSKECTU U Maccoi
22 tena. Bec Tena. Pemenune 3amady no teme bubmnorexa [IOK

"Cuna tsoxecta"

https://m.edsoo.ru/ff0al778




3 Cuiia TKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [IOK
DU3NYECKUE XapPAKTEPUCTUKH TTAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Msuepetne cur. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
2% Cll0’)keHue IBYX CHJI, HAMPABJIEHHBIX 110 bubnuoreka [IOK
OHOU npsiMOM. PaBHOAEHCTBYOIIAs CHIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3anau o reme
"PaBHOnElcTBYIOIIASA CHIT"
73 Cuna TpeHus u e€ Bubl. TpeHue B mpupoje bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «M3yuenue
29 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka LIOK
CUJIBbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEI
30 Pewienue 3a1au Ha onpenieneHue
PaBHOJEHCTBYIOIIEH CUITBI
Pewienue 3anau no remam: «Bec Tenay,
31 «I"padmueckoe nzobpakeHne cuin, « CHIIb, bubmorexa [OK
https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAs CHIDY
KonTponbHas pabota no Temam:
1 «MexaHndeckoe JBIKeHHne», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
nu3zo0paxenue cuin», «CHIIbD
13 Jasnenue. CriocoObl yMEHbILIEHUS U bubnuoreka [IOK
YBEIIMYEHUS NABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUS Tra3a bubnuorexa [JOK




0T 00BEMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376

35 [lepenava naBneHust TBEPIBIMU TEIAMH, bu6nmoreka [JOK
SKUIKOCTSIMH U rasamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaByieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuoreka [{OK
JICICTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapieHue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsay» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaiompecs cocy et https://m.edsoo.ru/ff0a2970
39 r . bubmuoreka [{OK
HAPABIIMACCIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHEBON KUIKOCTHBIN
HacoC
ATmocdepa 3eMiH U IPUUUHBI €€ bubnuoreka [JOK
41
CYLLECTBOBAHHU https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATMochepHOe 1aBieHue httns://m edsoo.rw/f0a2bsa
N3mepenune armocdeproro nabneHus. OmbIT bubnuoreka [IOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JaBICHUS OT bubnuorexa [JOK
BBICOTHI HAJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtmochepHoe naBieHne bubnuoreka [IOK
45
Ha Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE bubnuoreka [JOK

B HUX TeJo. ApXxuMenoBa cuiia

https://m.edsoo.ru/ff0a3276




JlabopartopHas pabota «Onpenenenue

48 BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONIEH Ha 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKUJKOCTH)»
JlabGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Teja B | bu6mmoreka [JOK
BOJIC OT 00bEMa MOTPYKEHHOM B )KHJIKOCTD https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bu6mmoreka [JOK
30 Hnaase Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHncTtpyupoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U 1
onpeaeneHue e€ rpy30noabEMHOCTH"
Pemrenue 3amau no remam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBnenue buGnnorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUIKOCTEH U Ta30B»
3 KonTponbaas pabota mo Teme «JlaBnenue
> TBEPJBIX TEJN, )KUIKOCTEH U Ta30B»
Bbu6mmorexa [JOK
>4 Mexanmraeckas pabora https://m.edsoo.ru/ff0a3{82
bu6mmoreka [JOK
>3 Monsocts. Eaurmist MomHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenosanue "Pacuér MomHoCTH, )
pa3BuBaeMoM MpH NOIbEME T10 JieCTHHUIIE"
57 IIpocteie Mexanu3Mmsbl. Peruar. PaBHoBecue
CHUJI Ha pbluare
Prruaru B TexHuKe, OBITY U IPUPO/IE.
58 JlabopartopHas paboTta «};ICCJIpe,le)BaHI/Ie 0.5 bubmmorexa [JOK

YCJIOBUI PaBHOBECHSI pblUaray

https://m.edsoo.ru/ff0a478¢




59 Pemienne 3agau mo reme «Y ciIoBUI 1 bubmmoreka [JOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
KoaddummenT mone3Horo neicTBust

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«3mepenune KII/] HakTOHHOM TIIOCKOCTH»

61 Pemenue 3amau no reme "Pabora, 1 Bbu6moreka [JOK
MomHocTh, KIT/1" https://m.edsoo.ru/ff0ad4c48

2 Mexanunueckas 3Heprusi. Kunetnueckas u 1 bubnuoreka [IOK
MOTEHIMAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUS] MEXaHUYECKON IHEPTHH 1 bubmorexa TIOK

p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"OKCcepUMEHTAIBHOE OIIPEIEIIEHNE

64 U3MEHEHUSI KHWHETUYECKOW U TTOTEHITUATBHOMN 1 1
SHEPTUH MPHU CKATHIBAHUH TEJIa TIO
HaKJIOHHOM IJI0CKOCTH"

65 KonTponbHast pabota no teme «Paborta u |
MOIIHOCTb. DHEPTU»

66 PezepHblil ypok. Pabota ¢ Tekctamu 1o 1 bubnuoreka [IOK
TeMme "MexaHnuyeckoe IBUKeHue" https://m.edsoo.ru/ff0adee6
PesepBHblii ypok. Pabota ¢ Tekcramu 1o

67 teme "JlaBneHue TBEPABIX Tell, )KUIKOCTEH 1 1 bubmorexa [IOK

" p ’ https://m.edsoo.ru/ff0a4ffe
razoB

68 PesepsHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabota. MomHoCcTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KJIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Jlara
Ne undposbie
Tema ypoka Kourpoasbnsie | IlpakTnyeckue | H3YUEHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypchl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPHUH U UX ONBITHBIC 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPOTO, KUJIKOTO U | bu6muoreka [IOK
ra3000pa3HOro COCTOSHUM BEIIeCcTBa https://m.edsoo.ru/ff0a540e
OObsicHeHnE CBOICTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUM BeIlecTBa Ha |
OCHOBE MOJIO)KEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH
5 Kpucrammueckue u amopdHbIe Tena 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmauyuBaHuE U KaWUISIPHOCTD. | bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmIMpeHne U CxKaTUe 1 Bubnmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEpaTyphl CO |
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHI]
9 BuyTpennss sneprus. CnocoObl N3MEHEHUs 1 bubnuorexa LIOK
BHYTPEHHEHN YHEPrun https://m.edsoo.ru/ff0a5c60
bubnuoreka LIOK
10 Buns! Terutonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepenus "[IpakTuyeckoe

11 HCTI0JIb30BaHUE TETIOBBIX CBOMCTB BEIIIECTB bubmorexa TIOK
o " https://m.edsoo.ru/ff0a65c0
¥ MaTEepUANIOB B IENISIX YHEProcOepeKeHHUSI
12 KonuuectBo TemnoTsl. Y nenbHas bubnuoreka [JOK
TETIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OanaHca. bubnuoreka LIOK
TemnooOMeH U TEIJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopuast pabota "HccnenoBanue
14 SBIICHUS TETIOOOMEHA MPU CMEIIUBAHUU bubmmorexa I[IOK
. N p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BOJIBI
Pacyer konmuecTBa TEIIOTHI, HEOOXOAUMOTO
15 JUTSL HATPEBaHUs TeNa U BbIIETISEMOTO UM
NP OXJIaXKICHUU
16 JlaGopatopHas pabota "OnpezneneHue bubmuoreka LIOK
yIEeIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubmoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u OTBEpAECBAHNE
18 KPUCTAUIMYECKUX TEN. Y JAebHas TEIUIOTa bubmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlabopaTtopHast pabota "Ornpezenenue bu6mmoteka [IOK
yAEJIbHON TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHACHCALIUA. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
71 napooOpa3oBaHUs U KOHJICHCAIIUH. bu6muoreka [IOK

3aBHCHMOCTD TEMIICPATYPhbI KUIICHUA OT
aTMOC(bepHOl"O JaBJICHHA

https://m.edsoo.ru/ff0a786¢




Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

but6mmoreka [IOK

22 "OnpeneneHre OTHOCUTEILHOM BIAKHOCTH
p | https://m.edsoo.ru/ff0a7628
BO3/lyXa

” Pemienue 3amad Ha onpeeneHrue BIaXHOCTH
BO3JIyXa
[TpuHIMIIBEI paOOTHI TETUIOBBIX JIBUTATEIICH.

24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus

25 KII] TermoBoro nsurarens. TeminoBsie bubnuoreka [JOK
JIBUTATEJH U 3aIIUTa OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c¢7¢

2% 3aKOH COXpaHEHUs U MPEBPAIllCHUs SHEPTUU
B TEIJIOBBIX MPOLIECCaAX
[ToaroToBka K KOHTPOJIBHOM paboTe MO TEME

27 "TennoBrle ABIeHNs. M3MeHeHNEe bubmmorexa TIOK

o | https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUI BEIIECTBA
Kontponbhas pabota no teme "Temnnossie
. bubmuoreka [JOK
28 siBJIeHUA. VI3MeHeHune arperaTHbIX COCTOSHUI
| https://m.edsoo.ru/ff0a86ae
BeElleCTBa

29 Onektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPsII0B

30 VYpok-uccnenoBanue "IaeKTpu3aIus Tel
WHAYKIHEH U TIpYU CONPUKOCHOBEHUH"

31 B3auMozeiicTBue 3apsyKEHHBIX Tell. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nose. HanpsskeHHOCTD

32 SJIEKTpUYECKOro moud. [TpuHimn Bubmorexa ITOK

P P . https://m.edsoo.ru/ff0a8a0a
CYHEPIO3UIIH IEKTPUUECKUX MONeH
33 Hocurenu snekTpudeckux 3apsaoB.




DneMmeHTapHbIi 3apsa. CTpoeHue aroMa

34 [TpOBOAHMKY U TUAIIEKTPUKHU. 3aKOH bubnuoreka LIOK
COXpaHEHUS JIEKTPUIECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha NpUMEHEHUE CBOMCTB bu6mmoreka [JOK
BIIEKTPUUYECKHX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKU TOK, YCIOBUS €TI0
36 cyuiectsoBanus. MICTOUHMKH bubmorexa [IOK
y ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKa
37 JlencTBUs 3JIEKTPUUECKOTO TOKA bubmorexa TIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictsue
38 AJIEKTPUYECKOTO I10JIS1 HA IIPOBOHUKHU U |
JTURJIEKTPUKA"
39 DNEKTPUUECKUN TOK B METAIUIAX, JKUIKOCTAX bu6nuoreka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECcKas LEeNb U €€ COCTaBHbIE YACTH
A1 Cuia Toka. JlabopaTtopHast pabora 0.5 bu6mmoreka [JOK
"N3mepeHue u peryJnpoBaHue CUibl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DeKTpruYecKoe HarnpshkeHue. BonbTMeTp.
42 JlaboparopHas pabota "M3mepeHue u 0.5 bubmmorexa [JOK
paTopHas p "p ' https://m.edsoo.ru/ff0a9e14
peryiupoBaHue HANIPSHKCHUS
43 CornpoTuBiieHHE NPOBOAHUKA. Y A€IbHOE bu6muoreka [IOK
COIIPOTHBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COITPOTUBIICHHUS 1 bubnuorexa [JOK

MIPOBOJIHUKA OT €0 JUTHHBI, TUIOMIATN
MONEPEYHOT0 CeYeHUs U MaTepuasa'

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTH CHJIBI TOKA OT HaIpsAKCHUA.

bu6moreka [JOK

45
3akon Oma 1S ydacTka Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3 bu6mmorexa [JOK
pE3UCTOpP, OT CONPOTUBIICHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsoKeHUs: Ha pe3ucTope”
47 [TocnenoBarensHOE M MapauIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka mpaBmia
43 CJI0’KEHUSI HANPSHKEHUN TTPU bu6mmoteka [IOK
[1OCJIEI0BATEIILHOM COCAUHEHUHN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas pabota "IIpoBepka npapmia
49 U1 cimﬂ I;oxai U I1a anieHLI})IOM ’ bubmorexa TIOK
P P " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma bu6nuoreka [IOK
JUIS PA3IMYHOTO COEIUHEHUS TPOBOJIHUKOB https://m.edsoo.ru/ff0aat8a
51 PaboTa 1 MOIITHOCTH DJIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akoH /[>xoyns-Jlenma https://m.edsoo.ru/ff0ab124
5 JlaGopaTtopHas pabota "Onpezenenne bu6mmoteka [JOK
pabOoThl ¥ MOIIIHOCTH AJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKUe e U MOTPeONTeIn
53 AIEKTPUUECKOM 3HEepruu B ObITy. KopoTkoe bubmorexa [IOK
P P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonaroroBka K KOHTPOIBHON paboTe MO TeMe
54 "DrekTpuuecKue 3apsaabl. 3apsHKEHHbBIE Tesa bu6muoreka [IOK

U UX B3auMojiercTBus. IlocToSHHBIN
ANEKTPUUECKUM TOK"

https://m.edsoo.ru/ff0abd2c




KonTponbhas pabota no teme
"DnexkTpuyuecKue 3apsaabl. 3apsIKCHHbBIE Tella

bu6mmoreka [IOK

55
" uXx B3aumoaeuctsus. [locToSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUUYECKUN TOK"
56 ITocTosIHHBIC MarHuThI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue nosnei 1 bu6mmoreka [JOK
MMOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nojie. MarHuTHoe moJjie 3eMJid U bubnuoreka [JOK
€ro 3HaueHue I KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OmnbIT OpcTeaa. MarHuTHoe nose
59 3JICKTPUUYECKOr0 TOKa MarHuTHOE I0JIe bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KAaTYUIKA C TOKOM
[IpumeHeHre 3IeKTPOMarHuTOB B TEXHUKE.
60 Jlaboparopnas padora "U3ydyeHue neiicTBusd 0.5 bubmmorexa LIOK
patop p Y \ ’ https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJIsI HA TPOBOJAHUK C TOKOM
DIIeKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTPOIBUTATEICH B
61 TEXHHYCCKUX YCTPOMCTBAX M HA TPAHCIIOPTE bubmmorexa TIOK
yerp \ p pre. https://m.edsoo.ru/ff0ac86¢
JlaGopaTtopHas paborta "KoHcTpynpoBaHue u
n3ydeHue paboThl dJEKTpoABUTATENSA"
2 OnpiTel ®apanes. 3aKOH ANEKTPOMArHUTHON
uaaykiuu. [Ipasuio Jlenna
Onekrporereparop. CrocoObl MOTyUeHUs
63 AIIEKTPUUECKON IHEPTUH. DIIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUU
64 [TonroroBKa K KOHTPOIBHOU paboTe MO TeMe
"DneKkTpudecKre U MarHUTHBIE SABJICHUA"
65 KoHTponbHas pabora 1o teme bubnuoreka [JOK




"DNeKTpUUECKHUEe U MarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14

PesepBHbIif ypok. PaGoTa ¢ TekcTamu mo bu6mmoreka [IOK
66 1

teme "TeruioBbie siBeHUS" https://m.edsoo.ru/ff0acc5e
67 PezepsHblii ypok. Pabora ¢ TekcTamu mo 1 bubnuoreka LIOK

teme "[locTosHHBIN 2neKTpuyecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PezepBHblii ypok. Pabora ¢ TekcTamu mo 1

TeMe "MaraurtHele siBieHus"

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

Kosaun4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie | IlpakTuueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Mexanudeckoe ABuxkeHUe. MartepuanbHas |
TOYKA
) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuotexa [JOK
MEXaHHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMPAMOIIMHENHOE JBUKEHUE 1 Bubmmorexa [IOK
p P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE psIMOTIMHEHHOE JABIKEHUE. 1
Cpenusis 1 MTHOBEHHAsi CKOPOCTh
5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 bubnuoteka [IOK
JIBI)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBIKEeHHS. ['paduk 1
CKOPOCTH
JlaGoparopHas padota "Onpenenenue
7 CKO peHmII) Tenf npu aBHOpCKO €HHOM 1 1 bubmorexa [JOK
yerop pup N yeKop " https://m.edsoo.ru/ff0adb18
JBIDKEHUU 10 HAKJIOHHOW TTOCKOCTH
8 CBobOoaHoe nanenue ten. OnbiTel [anmnes 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 [lepuon u yactora obpaiienus. Jluneiinas u 1 bubmmorexa [OK
pHO pat ' https://m.edsoo.ru/ff0ae176
YIJIOBasi CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHE 1
11 [lepssiii 3akoH HetoTona. BekTop cuiibt 1 bubmuoteka [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubmuoteka [IOK
PaBHOzelicTByIOMIAs cuna https://m.edsoo.ru/ff0ae72a
. bubnuotexa [JOK
13 Tpernii 3akoH HproToHa. Cyneprno3nnus CHiI httns://m.e dsof)l.ru /0ac08)
14 Pewrenne 3a1au Ha npUMEHEHUE 3aKOHOB bubnmoreka [JOK
HsroTona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka ngg/l;lr?f::l(:)l_.{rou/llffoaeca 5
16 Pemenue 3amau mo teme «Cuita yrpyrocTi
17 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cuna Tpemma httns://m.edsog)_.lru/fanﬂ38
19 Pemenue 3amau o reme «Cua TpeHUsD» bubmmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabota "Ornpenenenue bubnmnoreka [JOK
Kod(HUIIMEHTA TPEHUS CKOJBKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HeroToHA. bubmmoreka [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6muoteka [IOK
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBUKEHUE TSI BOKPYT
23 rpaBUTAIMOHHOTO IIeHTpa (ConHevyHas
cuctema). ['amaktuxu"
24 Pemenne 3agau o teme "Cuma TSHKECTH U but6mmoreka [IOK

3aKOH BCEMUPHOTO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8




HepBaﬂ KOCMHYCCKaAsA CKOPOCTD.

bu6mmoreka [IOK

25
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue mMaTepuanbHON TOUKHU.
2% AbcomotHO TBEpAOE Teno. PaBHoBecue bubnmoreka [JOK
TBEPJIOTO TeJa C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHnT cuinsl. LeHTp TsKecTH
73 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "MexaHu4ecKoe ABUKEHUE Bubmmorexa [IOK
. g ' https://m.edsoo.ru/ff0b0408
BzaumogeiictBue Ten"
KontponbHas paboTa mo teme
30 "MexaHu4ecKkoe ABUKEHUE Bubmmorexa [IOK
N g | ' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
Nmmynbe Tena. Umnyisc cuiibl. 3aKoH
31 COXpaHEHUsl UMITYJIbCa. YIIPYroe u brbmmorexa LOK
p y o Py https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE
1 Pemrenue 3amau mo reme "3akoH coXpaHeHUs bubnmoreka [JOK
nMItyiasca' https://m.edsoo.ru/ff0b096¢
1 VYpok-koH(pepeHys "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bubmoreka [JOK
34 Mexannueckasi paboTa ¥ MOIIIHOC
XaHUACCKad paboTa i MOMIHOCTE https://m.edsoo.ru/ff0b0a84
15 PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U bubnmnoreka [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaGoparopHas pabota «OnpeneneHue

paloThl CUJIbI TPEHHUSI IPU PABHOMEPHOM




JABMIXKCHHU TCJIa I10 FOpHBOHTaJIBHOﬁ
ITOBEPXHOCTU»

CBs13b 2HEpruu 1 padotsl. [loTeHmanbpHas

37
SHEPTHsI
18 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs] YHEPTUU B MEXAHUKE
40 JlaGopaTopHas pabora «M3yueHue 3akoHa bu6muoteka [{IOK
COXpaHEHUs DHEPIUM» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpHOE TBUKEHUE U €T0 bubmuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatoiue Kojaebanus. BeiHyk/1eHHbIE bubnmoreka [JOK
koJyebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil U Ipy>KMHHBIN MasTHUKH
VYpok-uccnenoanue «3aBUCUMOCTh NIEPHOJIA
44 KOJICOAHHH OT KECTKOCTH MPYKUHBI K MACChI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiieHne 3HEPrun IpU MEXaHUUECKUX
KOJICOaHMSIX
JlabopaTtopHas pabota «OnpeneneHue
46 qaCTopTLI Hpne Ifo a Kone6aim71 MPY>KUHHOTO bubmorexa HOK
pHOA by https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopatopHas pabota «IIpoBepka
47 HesaBlzlcmljocmpne noja IE)OJ'Ieé)aHI/Iﬁ 3a bubmorexa [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
48 Mexanudeckue BoTHbI. CBOMCTBA bubmuoreka [JOK

MEXaHHUYCCKUX BOJIH. HpOI[OJ'II)HBIe u

https://m.edsoo.ru/ff0b21fe




IONCPCUYHBbIC BOJIHBI

Ypok-koupepenius "MexaHHUIeCKHue BOJHBI

49 .
B TBEpIoM Tene. CeillcMuueckre BOJIHbI"
50 3Byk. PacnipocTpaneHnue u oTpakeHue 3ByKa
51 Ypok-uccienoBanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
5 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
53 VYpok-koupepenius "YapTpa3ByK u bubnuotexa [JOK
nH()pa3BYyK B MIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
" bubnuorexa [JOK
54 3aKoHbI COXpaHeHusl. MexaHn4eckue
" https://m.edsoo.ru/ff0b250
KOJIeOaHUS U BOJTHBI
KonTponbHas padbota no teme "3aKoHBbI
55 coxpaHeHHs. MexaHn4yecKkre KoineOaHus u
BOJIHBI"
56 DNeKTPOMAarHuTHOE TO0JIe. bu6muoteka [IOK
ONEKTPOMarHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpok-konpepenuus "kana
53 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBaHue bubnmoreka [JOK
3JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenopanue "M3ydyeHne cBOMCTB
but6mmoreka [{OK
59 3JIEKTPOMAarHUTHBIX BOJIH C IIOMOILIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemrenue 3amau Ha onpeeneHne 4acToThl U




JJIMHBI 3JI CKTPOMaFHHTHOﬁ BOJIHBI

DneKTpoMarHuTHasi Ipupojaa CBeTa.

bubnuoreka [JOK

61 .
CxopocTts cBeTa. BomHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrouynuku ceera. I[IpsmonuneitHoe
62 acrpocTpaHenue csera. 3arMeHus CoHIa 1 bubnnorexa LIOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpakeHus cBeTa. 3epkana. Pemienue
63 3a7a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUS bubmorexa TIOK
8 p P https://m.edsoo.ru/ff0b38c4
CBETa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS bu6muoteka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TorHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp3oBaHme MOJIHOTO BHYTPEHHETO bubmorexa TTOK
yIp https://m.edsoo.ru/ff0b3c5c¢c
OTpPaXEHHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabora "HccinenoBanue
66 3aBUCUMOCTH yTJia MPETIOMJICHHS CBETOBOTO
Jyda OT yIJIa IaJICHUs Ha TpaHuIle "BO3ayX-
cTexio™"
VYpok-koupepennus "Hcnonbp3zoBanue
67 MIOJIHOT'O BHYTPEHHETO OTPaKEHMUSL:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3L"
bubnuoreka [JOK
68 JIna3el. OnTHdeckast cuiia JIMH3EL
https://m.edsoo.ru/ff0b3{2¢
69 TTocTpoenne n300pakeHuil B INH3aX bubmorexa LOK
P p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "Onpenenenue
. bubnuorexa [JOK
70 (hOKYCHOTO PacCCTOSIHHS ¥ ONITUYECKON CHJIBI

cobupatomen TUH3H"

https://m.edsoo.ru/ff0b4206




Ypok-koHpepenus "ONTHYECKUE THH30BBIC

bu6mmoreka [IOK

71
puoopsI" https://m.edsoo.ru/ff0c0a7e
but6mmoreka [{OK
72 I'na3 xak ontuyeckas cucrema. 3peHue
p https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "lepexts! 3penus. Kak
COXPaHUTH 3peHHE"
Paznosxxenune 6emoro cBera B ciekTp. OMBITHI
74 HrproTona. CrnoxeHue crieKTpaibHBIX I[BETOB bubmorexa TIOK
’ P ’ https://m.edsoo.ru/ff0c0f4c
Mucnepcus ceera
JlaGoparopHas padota "OnbIThI 1O
75 Pa3IoKEHUIO OEIIOT0 CBETa B CIIEKTP H bubnmoreka [JOK
BOCIIPUSTHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IEHUH Yepe3 1IBETOBbIe (GUiIbTphl”
Ypok-npaktukyM "BoaHOBBIE CBOWCTBA
76 CBeTa: Aucriepcus, HHTepdepeHnns u
mudpaxus”
77 OmnsiTel Pesepdopaa u miianerapHas Mojaemb bu6mmoteka [IOK
aroMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozens aroma bopa
79 Hcnyckanne v norionieHue cBeTa aTOMOM. bubnmoreka [JOK
KBanTsl. JInHeiyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukyMm "HabnrogeHue ciekTpoB bubnmoreka [JOK
HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
, bubnmoreka [JOK
81 PamgnoakTBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siipa. Hykinonnas bubnmnorexa [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
83 PannoaxtusHble npeBpauieHus. M3oromnst bu6nuorexa [IOK




https://m.edsoo.ru/ffOclal4

Pemenue 3amau o reme: "PagnoaktuBHbIE

but6mmoreka [IOK

84
npeBpaieHus" https://m.edsoo.ru/ff0c1b4da

85 [Tepron nonypacnana

26 Ypok-koHpepenuus "PagnoakTuBHbIC bu6mmotexa [IOK
U3JTy4eHUs B IPUPOJIE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SnepHble peaky. 3aKOHbI COXPAHEHUS bubnuoreka LIOK
3apsi0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 OHeprus cBA3M aTOMHBIX siiep. CBsA3b Macchl bubnuoteka [IOK
U YHEPIrUu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "Snepusie peakuun"

90 Peakiuu cunTe3a u eaeHus Saep. bubnmoreka [JOK
Ucrounnku sueprun CoiiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypoxk-konpepenuus "SnepHas sHepreTUKa.

91 JleficTBUs paJqUOAKTUBHBIX U3Iy4YECHUN Ha
YKUBbIE OpraHU3MBbI"

[TonroToBka K KOHTPOJIBHON paboTe MO TeMe

90 "DIEKTPOMarHuTHOE I0JIE. bubnuoreka LIOK
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUS"

Kontponsnas pabora no teme

93 "DIEKTPOMarHuTHOE IO0JIE.
ONeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, 0606menue. JlaboparopHbie bubnuorexa [JOK
pabotsl 1o Kypcey "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o6o0menue. Pemenne bubnuorexa [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3a7a4 I10 TEMC

https://m.edsoo.ru/ff0c2572




"TermtoBble mpouecch"

[ToBTOpenue, o6o0menue. Pemenne

96 AaCYETHBIX M KQUECTBEHHBIX 3a1a4 I10 TEME 1 bubnmorexa LOK
p N g https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBeIX nBUTaTeci'”

[ToBTOpenue, 06061meHue. Pemenue

97 aCUETHBIX U KAaUeCTBEHHEBIX 3aJ1ad I10 TEME 1 buGnnorexa LIOK
p a https://m.edsoo.ru/fl0c2b30
"KIIJ] anexkrpoycTaHoBOK"

98 [ToBTOpenue, 0600menue. JlaboparopHsie | | bu6muoteka [IOK
pabotsl o kypcy "CBeToBbIe sIBIEHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXpAaHEHUS B 1 bubmorexa TTOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, 0606menue. Pabota ¢ | bubnuotexa [JOK
texcTtamu 1o teme "Koiebanus u BOIHE!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ | bubnmoreka [JOK
TekcTaMu 110 TeMe "CBeTOBEIE ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTopenue, 06o0menue. Padora ¢

102 TekcTamu 1o TeMe "KBaHToBas U siiepHas 1
¢uznka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

» Gusuka, 7 knacc/ [lepeimkun A.B., O611eCTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY»; AkimonepHoe o01ecTBo «31aTenbcTBO
«IIpocBernienue»

BapuaHT 4

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1.A.B. Ileppiikuna , H.B. ®unonosuy, E.M. I'ytauk (®usuka. 7-9 knaccsi :
pabouune nporpammsl / cocT. E.H. Tuxonosa - 5 -e uza., nepepad. - M.: Jlpoda,
2015)

['opes JI.A. 3anumaTenbHbIE ONBITHI IO (PU3KKE

Kostynosuu M.I". Jlomanauii sxcniepumenT no ¢usuke. 7-11 xinaccs

b. Jlonatr ®u3uka B urpax

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

1.http://school-collection.edu.r.../

2.http://www.uroki.net/docfiz.ht...

3.http://www.metod-kopilka.ru/fizika.html

4 http://school-collection.edu.r.../






